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CHAPTER I 

INTRODUCTION 

PROBLEM .,• 

In oral reading the eye always moves at a greater or less distance in 
advance of the voice. For a mature reader the eye leads the^ voice by 
a wide span, which at times amounts to as much as seven or eightVords. 
The immature reader, however, such as a pupil in the primary grades, 1?^^ 
a very narrow span. For such a reader the eye does not move from* a' 
word until the voice has spoken it, and reading in many cases consists 
merely of a series of spoken words. The eye-voice span, in that case, 
is reduced to a minimum. A simple experiment of placing a card over 
a printed page and uncovering only a word at a time will demonstrate 
the situation which would exist if the eye and voice were kept very 
close together. Interpretation of the passage is difficult under such 
conditions. An eye-voice span of considerable width is therefore neces- 
sary in order that the reader may have an intelligent grasp of the material 
read, and that he may read it with good expression. If words are 
encoimtered which are spelled alike but pronounced differently such as 
"read'* (present tense) and "read** (past tense), the correct pronuncia- 
tion and meaning cannot be determined in many cases until the eye has 
observed the context by looking ahead. A still further need for a wide 
eye-voice span is apparent when marks of punctuation are encountered. 
This need is well illustrated by the reading of children when they arrive 
at a question mark without having seen it in advance and find their 
vocal expression entirely unprepared for it. Their failure to respond 
with a rising inflection of the voice is clear evidence that they were not 
looking ahead and that they were not getting the thought in large units. 
The eye- voice span is of real significance, therefore, in the reading process. 
In the diagnosis of difficulties in reading a measure of the eye- voice span 
often affords a definite basis for treatment. Treatment not uncommonly 
involves the construction of definite methods of teaching which will 
serve to increase the width of the span. The purpose of this study is to 
determine more fully and accurately the nature of the eye- voice span. 

The problem will be considered in three divisions. In the first (a) a 
study will be made of the differences in the width of the eye-voice span 
in the different grades and in the high school, and (6) the variation in 
the width of the span in different parts of the sentence. In both (a) and 
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• • • 

(b) the results will be presented in such a way as to show separately the 
characteristics of pu^ltefnVith mature and immature reading habits. 
Following this, (c\4 Comparison will be made to show the relationship 
of the width of thcr^ye-voice span to rate of reading, number of fixations 
per line, and rt^Ssive movements. 

In th^ se'cond division (a) a very detailed analysis of eye-voice 

relatiqnghijy.will be made, which will show the exact position of the eye 

ani VPK^ *at each eye-fixation and will exhibit the variations in the 

wid^Joif the eye-voice span in the reading of different passages by a 

.^ siSn^e individual. These results will be used (b) in an effort to explain 

/••*the cause of the occasional very long eye-fixations which appear in 

••. 'reading records. 

The third division of the investigation will make use of a test device, 
consisting of a paragraph containing several words spelled alike but 
pronounced differently, by which the eye-voice span in oral reading 
will be studied in relation to the recognition of meaning in silent reading. 

PREVIOUS STUDIES 

Previous to this time the subject of this investigation has appeared, 
so far as the writer can discover, only twice in the literature of experi- 
mental studies of reading. In 1897 Quantz' did some work on the 
problem without the use of elaborate apparatus. His experiment was 
carried out by quickly sUpping a card over the page while the subject 
was reading and recording the number of words spoken after the view 
was cut off. The method gave results which, for two reasons, are not 
directly comparable with those of the present study. The first is that 
the method did not record the location of the eye's fixation at the 
instant the view was cut off, but recorded the number of words which 
could be correctly given. In ordinary reading material more words 
could be given than were actually seen, by simply filling out the content 
of the meaning. This would cause a considerable error in the results 
which might have been partly reduced by the use of non-sense material 
instead of the meaningful material used. The use of such material 
would, however, have introduced ^another difficulty due to the fact 
that non-sense material is not normal reading-matter. The method 
used by Quantz gave an apparently wider eye-voice span than actually 
existed. The second factor which would cause a difference in results 
from those of the present study is that by Quantz's method the num- 
ber of words recorded would include all which were seen even to the 

'J. O. Quantz, "Problems in the Psychology of Reading," Psychological Review 
Monograph Supplement, \o\.lly'^o. I. 1897. Pp. 1-5 1. Princeton, X.J. : Psycho- 
logical Review Co. 
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limits of the perceptual area, while by the method of this investigation 
the location of the eye is recorded at a point within the fixation area. 
This again operates to give a wider span for Quantz's study. 

Quantz computed the correlations between eye-voice span and rate 
of reading and between eye-voice span and the positions in the line. 
He found a high correlation between reading rate and the width of the 
eye-voice span. He also found that the span depended to a great 
extent upon the point in the line at which the view was cut off. He 
reports an average span of 7.4 words at the beginning of a line, 5.1 
words in the middle, and 3 . 8 words at the end of the line. 

The second reference which has been made to this problem is found 
in the study made by C. T. Gray^ in 1917. Gray's report gave seven 
plates showing the readings of six subjects, one from the seventh grade, 
two from the high school, and three from college students. No detailed 
analysis of the records was made and no correlations were given, but 
his conclusions were summed up in the statement that " the separation 
between eye and voice in oral reading varies from individual to indi- 
vidual or from point to point within the same selection." 

With the exception of these two brief references, no previous inves- 
tigations appear in the literature canvassed by the writer. 

APPARATUS AND METHOD OF PRESENT STUDY 

The apparatus and general method of this investigation are the 
same as used by C. T. Gray and other investigators in the Chicago 
laboratory. They are fully described in Gray's' monograph. One 
change was made in the equipment there described. The hand-feed 
arc lamp was discarded and a new three-wire automatic arc was installed 
in its place. This lamp is automatically fed by a magnetic release and 
has the advantage of producing a beam of light of constant intensity 
and at a constant point of location. 

Without describing the apparatus in detail, it may be well to describe 
in general the method of this investigation. It consists of photographing 
a beam of light, generated by the arc lamp, reflected first to the 
cornea of the eye from silvered glass mirrors, and then from the cornea 
through a camera lens to a moving film. The pencil of light changes 
its direction with each movement of the eye. The subject reads and a 
photograph is made on the film which records the movements of the eye 

* C. T. Gray, "Types of Reading Ability as Exhibited through Tests and Labora- 
tory Experiments/' Supplementary Educational Motwgrapks, Vol. I, No. 5. Chicago: 
University of Chicago Press, 191 7. Pp. 106-20. 

* I bid. J pp. 83-90. 
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as a sharply focused line. An electrically driven tuning-fork, with a 
vibration rate of fifty times per second, is mounted in the path of the 
beam of light in such a way that the light is intercepted at each vibra- 
tion. These vibrations produce on the film a line of dots rather than a 
solid line, each dot representing a time of exactly one-fiftieth of a second. 
Since the film is moved continuously in the vertical plane, the record 
shows a vertical line of dots while the eye is fixated in a single position, 
and a short horizontal line when the eye is in motion in a horizontal or 
oblique direction. Vertical movements of the eye are lost. A second 
line, the head-line, is obtained on the film by the reflection of the light 
from a bright nickel-plated bead fastened to the rim of a pair of spectacles 
worn by the reader. This line shows any head movement which may 
occur, and since it is impossible to eliminate all head movement, this 
line is of the greatest importance. Every eye-fixation is located with 
reference to the pos^on of the head-line, and by this means correction 
is made for all head movement. This brief statement of apparatus 
and method may be supplemented by the very detailed explanation 
given in Gray's monograph.^ 

The method of determining the location of the fixations on the printed 
lines from the film record has not been adequately described in previous 
studies. This part of the technique is of sufficient importance to receive 
a careful explanation here. Plate I shows the film record for the first 
two lines read by Subject H5. On this plate, line xy is the head-line 
made by the reflection from the metal bead. The upper part of the 
line shows little head movement, but the lower part shows such move- 
ment very distinctly. Movements of the head such as occur at the 
lower part of the plate would cause an error in locating fixations of as 
much as four or five letters, if the head-line were not provided for cor- 
rection. Many head movements, especially for children in the lower 
grades, are much greater than those shown by this subject. 

The eye record made by the light reflected from the cornea is shown 
in the lines cd and e/. The line cd represents the reading of the first 
line of the paragraph, and the line ef the reading of the second. The 
vertical lines of dots show the fixations of the eye. The horizontal line 
de shows the movement of the eye from the end of the first line to the 
beginning of the second. Since each dot on the film represents one 
fiftieth of a second, this movement from line to line consumed two 
fiftieths of a second. By counting the dots it will be found that the last 
fixation of the first line took nine fiftieths of a second, and the one just 
before it, twenty-three fiftieths. 

* C. T. Gray, op. cit.^ pp. 86-90; 106-20. 



INTRODUCTION 
PLATE I 




£iiy bo^ka a^d papers ' 
Iiocation oi fixations from film record on iines of print. Subject H5 



6 A STUDY OF THE EYE-VOICE SPAN IN RE.\DING 

The points a and b on the plate are related to the printed matter 
read by having the reader fixate his eyes upon a dot placed just above 
the first letter of the first line, and then upon another dot just above 
the last letter of the line. The fixation for the first dot cannot be shown 
on this small section of the film, but the point a lies in the vertical 
extension of that fixation. The point b lies in the path of the fixation 
on the second dot, a few dots of the fixation showing just below b. 
The distance, therefore, from point a to point b equals the distance 
covered by a movement of the eyes from one end of a line of print to 
the other, and all fixation movements will fall on the film between lines 
extended vertically from these points. If the film were further enlarged 
until point a rests over the first letter of the first line and point b over 
the last letter, the vertical projections of the fixations would fall exactly 
over the letter upon which the eye was fixated at that time. For the 
first line shown in the plate, the first fixation would fall exactly over the 
first letter of the word "two''; the second fixation would fall exactly 
over the last letter of "the*'; the third fixation would fall exactly over 
the first letter of "men"; etc. It was by this method that all of the 
films were translated into positions of the eye on the printed lines. 
The film was run through a stereoptican projection apparatus which 
enlarged the record on a screen until the points represented on the plate 
by a and b exactly coincided with the edges of the paragraph. The film 
was then wound through the stereopticon on a spool, and the location 
of each fixation marked on the letter over which it passed. The length 
of the fixation wq,s recorded at the same time by counting the dots on 
the film. In Plate I, the fixations are connected by vertical extensions 
to the line connecting points a and b. The lines drawn from these pro- 
jections to the words intersect the words at exactly the place where the 
fixations would be located if the film were enlarged until line ab was 
equal to the width of the printed line. 

In order to get a record of the voice the photograph was supple- 
mented by a dictaphone record of the oral reading taken for all subjects 
at the same time the photograph was made. The speaking tube of the 
dictaphone was placed directly in front of the reader's mouth. In 
order to record the exact relation to the eye-movements on the film, the 
speaking tube was divided, one section being attached to a box contain- 
ing a tap-bell operated by an electric switch. This same switch also 
operates a camera shutter with its action reversed so that it is normally 
open instead of closed. The shutter is placed in the path of the beam 
of light in such a manner that when the switch is operated quickly the 
beam of light is shut off for an instant and the bell rings at the same 
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time. The breaks in the photograph and the bell signal on the dicta- 
phone record thus make it possible to synchronize the operations of the 
eye and voice. A typical interception on the film is shown in a short 
gap in the film Une in Plate I, at point g on the eye-line and h on the 
head-line. The bell records a sharp cUck on the dictaphone wax record 
at the game time. In Plate I the break in the eye-line occurred during 
the sixth fixation at point g. This point on the printed copy falls on 
the third letter of the word "seated.'' The dictaphone recorded the 
click of the bell at the same time that the subject was pronouncing the 
word "two.*' This means that when the subject was pronouncing 
"two" his eye was fixated upon the word "seated." The interval from 
"two" to "seated," as marked on the plate by a dotted line, shows 
the distance that the eye was ahead of the voice. This is the interval 
spoken of as the eye-voice span. The eye-voice span could be deter- 
mined at any desired place in the reading by simply pushing the switch 
key at the time the subject pronounced that particular word. This 
was done nine times in the reading of each elementary pupil, and eight 
times during the reading of each high-school pupil. The wax record 
gave a means of checking the movement to see if it occurred at exactly 
the place desired. If it should occur too soon or too late the dictaphone 
furnishes a means of correction. 

SUBJECTS EXAMINED IN THE PRESENT STUDY 

Photographs were taken of the readings of fifty-four different sub- 
jects selected as follows. Two good and two poor readers were selected 
from each of the elementary grades above the first, on the basis of 
scores made in William S. Gray's Oral Reading Paragraphs. Three 
good and three poor readers were selected through the co-operation of 
the English department and the high-school principal from each of the 
four high-school classes. Six adult college students were selected at 
random and ranked into two divisions, one better than the other. The 
three poorer adult subjects were, however, fairly good readers. The 
entire group of subjects, therefore, included twenty-four from the ele- 
mentary school, twenty-four from the high school, and six college 
students, each grouping being made up of equal numbers of good and 
poor readers. Great care was used in the selection of these groups in 
order that all the characteristics of the subjects might be known in 
advance so as to clear the way for concentration of attention during the 
investigation on the one matter of the eye- voice span. The reading 
rate of all subjects was taken at the time of the experiment, using 
material of the same degree of difficulty as that used for the photograph. 
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PLATE II 

The kitten pulled at the veil and wreath 
of flowers with her cunning paws. Little by 
little she drew them to the edge of the box. 
At last she poked her head right through the 
wreath, but she couldn't get it out again. 



The two men were seated at a table upon which 
many books and papers were scattered. The 
older man turned to a page in a large book and 
began to read. The subject of the chapter was 
something about hypnagogic hallucinations and 
hyperaesthesia. A few^ pages further on he 
came to a sentence which read, **One thing, 
however, is obvious, namely, that the manner in 
which we become acquainted with complex 
objects need not in the least resemble the 
manner in which the original elements of our 
consciousness grew up." 

Selections used for the experiments 



CHAPTER II 

THE EYE-VOICE SPAN 
DETAILED STATEMENT OF METHOD 

Uniis of measure. — ^Throughout the study the unit of time measure 
is one-fiftieth of a second, corresponding to the vibration rate of the 
tuning-fork time-marker. In all of the plates shown the length of 
fixations is given by the row of figures beneath the printed line, and is 
recorded in units of fiftieths of a second. 

The unit of measure for the width of the eye- voice span is one letter- 
space. The term "letter-space" may be defined as the space taken by 
one letter or one punctuation mark, or the blank space between words. 
This imit is an arbitrary one, but is constant throughout the study. For 
the selections used the average number of letter-spaces per word is five. 
Therefore the denomination of any of the results may be transposed 
ijrom letter-space units to word units by dividing by five. 

Reading selections used. — ^The reading selections used for this part 
of the study are reproduced in Plate II in the same form and siae of 
type as used in the experiment. The upper selection, taken from one 
of the Courtis silent-reading tests,' was read by the pupils selected from 
the elementary grades. This paragraph was chosen because it was 
desirable to use a selection which was not too difficult for second-grade 
children, but could be used also for the pupils of the five higher grades. 
The paragraph was found to be well adapted to this purpose. The 
selection used for the elementary pupils was necessarily shorter than 
that used for high-school students, since the younger children read more 
slowly and the time for taking the photograph was limited by the length 
of the film. The films used were forty- two inches long, and in passing 
through the camera allowed fifty seconds of reading time. The elemen- 
tary pupils were directed to "read naturally just as you would if you 
were reading in class for your teacher." From all objective evidence 
the pupils did read naturally and were not disturbed by the apparatus. 
The subjects from the second grade carried out the experiment fully as 
well as those from the higher classes. When the subjects began to read 

'S. A. Courtis, "The Kitten Who Played May-Queen," Silent-Reading Test 
No. n, Form I. Standard Research Tests. Detroit: S. A. Courtis. 
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they apparently forgot about the apparatus and centered all their 
attention upon the reading. 

The selection shown in the lower part of Plate II was used for the 
high-school and college students. It was constructed with three pur- 
poses in mind. The first aim was to provide a few lines of easy, normal 
reading-matter. The first four lines provide this. The second purpose 
was to introduce a few new and diflicult words to find the reaction to 
that kind of a situation. The three words in lines five and six were 
therefore introduced, and were found to be new to all of the high-school 
subjects. The third aim was to introduce a sentence made up of easy 
words but containing a difficult thought. The last sentence in the 
paragraph taken from James' Principles of Psychologyy satisfied this 
requirement. The subjects were directed to "read the paragraph 
naturally, just as you would a newspaper. If you meet any new or 
difficult words, pronounce them the best you can and go on. Try to 
remember the thought well enough so you could tell what you have 
read if asked to do so." The introduction of the three difficult words 
in lines five and six caused such a disturbance of the eye-movements 
that the results for these two lines are entirely omitted in the table of 
general data and in all general averages given throughout the study. 
The difficulties encountered will, however, be given special treatment 
in the next chapter. 

Explanation of typical records. — In order that the discussion in this 
report may be more easily followed, a detailed explanation of the plates 
of two typical subjects will be given here. Plate III shows such a 
record from a pupil belonging to the elementary school and Plate IV, 
one from a student in the high school. 

Plate III shows the oral reading of a poor reader from the fourth 
grade. The short vertical lines drawn through the words indicate the 
points of eye fixations. The serial numbers above the vertical lines 
indicate the order of the fixations, while the numbers at the lower end 
of the lines indicate the lengths of the fixations in fiftieths of a second. 
Referring to the first line of this plate it will be seen that the first fix- 
ation fell upon the word "kitten" and that the eye remained there for 
five fiftieths of a second. The subject evidently did not feel sure of the 
beginning of the line, as indicated by the position of the second fixation 
which fell just after the first word of the line. The eye remained fixed 
at this point for forty-nine fiftieths of a second. The third fixation was 
located just before the third word and lasted for ten fiftieths of a second. 
The succeeding fixations may be observed by following the upper series 
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of numbers in order. The function of this investigation is concerned 
with the eye-voice span rather than with the nature of these fixation 
pauses. A very thorough analysis and interpretation of eye-movements 
and fixations in reading have been made in another monograph of this 
series.' 

The eye- voice separation is shown, for several typical positions, in 
Plate III by a bracket of broken lines. The position of the voice is 
marked by the letter V and the position of the eye, by the letter E. 
Referring to the first line of this plate, it will be seen that when the voice 
was pronouncing the word." kitten" the eye was fixated on the last letter 
of the third word. If the number of letter-spaces included in the 
bracket connecting the positions of the voice and eye are counted, it 
will be found that the eye- voice span at this position is ii letter-spaces. 
The eye-voice span was next measured at the end of the first line. As 
the voice was pronouncing the first part of the word "wreath," the eye 
was fixated on the first letter of the word "flowers" in the next line, 
making an eye-voice span of 8 letter-spaces plus the time consumed in 
moving back to the beginning of the line. Likewise, when the voice 
was pronouncing " paws " the eye was fixated on the last letter of " little,*' 
making a span of 9 letter-spaces. In the last line of Plate III the voice 
was pronouncing the word "couldn't" just as the eye was moving from 
the fifth to the sixth fixation. This occurred frequently, and in such 
cases the span was measured from the position of the voice to a point 
half-way between the two eye fixations, as shown by the branching of 
one arm of the bracket in this case. 

As explained in the preceding chapter, the operation by which the 
positions of the eye and voice were determined was controlled by an 
electric switch. It was therefore possible to measure with exactness 
the eye-voice span at any desired position in the paragraph by simply 
pressing the connection at that point in the reading. For the sake of 
comparisons, nine positions were selected in the passage read by 
elementary pupils. These positions are shown in Plate III by the 
letter F, at the beginning of the brackets, which occurs just above the 
word which was being spoken at the time the measure was taken. 
These positions, in order through the elementary selection, occurred at 
the words "kitten" and "wreath" in line i, "paws" in line 2, "drew" 
and "box" in line 3, "last" and "head" in line 4, and "wreath" and 

» C. H. Judd and others, "Reading: Its Nature and Development," Supple- 
mentary Educational Monographs, Vol. II, No. 4. Chicago: University of Chicago 
Press, 1918. 



THE EYE-VOICE SPAN 15 

" couldn't'* in line 5. In general, the measure was taken at the time 
the voice was pronouncing the first part of the word. Any variations 
from this were checked and corrected by means of the dictaphone 
record. Two of these positions occur at the beginning of a sentence, 
five within a sentence, and two at the end of a sentence. . Also, three 
occur at the beginning of a line, four near the middle of a line, and 
two at the end of a line. The location of the positions of measurement 
in this way makes possible not only an analysis of the eye-voice span 
by positions, but also makes a uniform distribution from which the 
average span can be regarded as representative of the paragraph as a 
whole. 

Plate IV gives a typical reading by a high-school pupil. The plate 
shows the oral reading of Subject H2, a good reader from the freshman 
class. The method of indicating fixation and eye-voice span is the 
same as just described for Plate III. In this paragraph eight positions 
were selected for measuring the eye-voice span. These positions, in 
order through the paragraph, occurred at the word "two*' in line i, 
** scattered'* in line 2, "read" in line 4, **few" in line 6, "obvious" in 
line 8, "complex" in line 9, "least" in line 10, and "consciousness" in 
line 12. Two positions occurred at the beginning of a sentence, three 
within a sentence, and three at or near the end of a sentence. The 
positions are also distributed according to position in the line. 

A question may arise here whether an average eye- voice span, com- 
puted from eight or nine positions in a paragraph, is an adequate measure 
of the general character of the span for every word in the whole para- 
graph. In chapter iii of this report, a complete analysis showing the 
eye-voice span at every word and every fixation in the selection will be 
given, and a comparison will be made with the results obtained from 
the eight and nine position measures. The comparison shows a small 
variation in the average span obtained by the two methods. 

Table of general data. — In Table I the general data for all subjects 
are shown. The elementary subjects' numbers are given the prefix E, 
the high-school subjects H, and the adult college students A. The 
table gives the subject number, school grade, quality of reading, average 
eye-voice span, average variation from the average, average number of 
fixations p)er line, average number of regressive movements p)er line, 
and rate of reading in number of words read per second. This table 
is intended only for general reference, summaries being given in later 
tables. It is analyzed in detail throughout the remainder of this 
chapter. 
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TABLE I 
General Data for Oral Reading — ^All Subjects* 



Subject Grade Quality 



U. 
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* Lines 5 and 6 omitted in high-school and adult averages. G — Good; P —Poor. 
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ANALYSIS OF EYE-VOICE SPAN 

An interpretation of the significance of the variations in eye-voice 
span can best be made by studying the relationships between these 
variations and other known factors of the reading process. A large 
amount of valuable information has been developed in recent years 
concerning reading rate and quality, and the characteristics of eye- 
movements and fixations. A correlation of the eye-voice span with 
some of the known factors will determine which types of eye-voice 
separation are indicative of mature and of immature reading habits. 
Accordingly, an analysis of the eye-voice span will be made showing 
correlations (a) with quality of reading throughout the school period, 
(b) with various positions in the sentence, (c) with reading rate, (d) with 
the number of fixations, and (e) with regressive movements. After 
such an analysis the significance of the eye-voice span can be more 
definitely stated. 

Relation to quality of reading throughout the school grades, — The sub- 
jects for this experiment were carefully selected, as stated in an earlier 
paragraph, on the basis of quality of reading, making two equal groups, 
one composed of good readers and the other of poor readers. By com- 
paring the average eye-voice spans of these two groups the correlation 
with quality of reading becomes apparent. The subjects were also 
selected from each elementary grade above the second and from each 
high-school class. The purpose of this method of selection was to make 
possible a study of the development of the eye-voice span through the 
grades. Table II shows the average eye-voice span of twenty-four 

TABLE II 
Average Eye- Voice Span by Grades — Elementary Subjects 
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12.7 


13.8 
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"3 



elementary pupils by school grades and also by quality of reading. 
Figure i expresses the same facts graphically. The table shows the 
average eye-voice span for all the good readers to be 13 .8 letter-spaces, 
for the 'poor readers 8.7 letter-spaces, and for the whole group of 24 
pupils taken together 11. 3 letter-spaces. The superiority of the good 
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readers in width of eye-voice span is very great, the average for all 
grades being 58 per cent wider than that of the poor readers. The 
average span of the good readers is also wider than that of the poor 
readers in every grade, being greater by 103 per cent in the second 
grade, 28 per cent in the third grade, 127 per cent in the fourth grade, 
73 per cent in the fifth, 6 per cent in the sixth, and 69 per cent in the 
seventh. These results make it perfectly clear that for elementary 
pupils a wide eye-voice span is a factor of good reading and a narrow 




VII 



9 

Fig. I. — Average eye- voice span by grades — elementary subjects. The grades 
are shown on the horizontal axis. The width of the eye-voice span in letter-spaces 
is shown on the vertical axis. 



span is a factor of poor reading. Whether this factor is in the nature 
of a cause or an effect will be considered later. 

A development in the width of the eye-voice span through the 
grades is also shown by Table II and Figure i. Following the upp)er 
line in Figure i, for the good readers, the progress shows a general upward 
direction until the sixth grade is reached, where a sudden drop occurs. 
This drop is apparently due to a very extreme variation in a single 
individual rather than to a characteristic of the grade in general. Sub- 
ject E18, who was a good reader in the sixth grade, had an average 
eye-voice span which was lower than that of any ^other good reader. 
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even those in the second grade. The low average of the good readers 
for this grade is due to this exceptionally narrow span. This subject 
showed all the other characteristics of a good reader, and no explanation 
appeared, as far as could be disciovered, for the very narrow span except 
that it was an extreme individual variation. The development of the 
span through the grades for both good and poor readers was irregular, 
but a general upward tendency of the line is noticeable. Evidently this 
development is interfered with in the training of some pupils. 

Plates III and V-XV show the readings of one good and one poor 
reader from each of the elementary grades. A study of some of these 
individual records will reveal many characteristic variations in oral 
reading. Plates V and VI give the readings of a good and a poor reader 
from the second grade. Subject E2, the good reader, has an average 
span of 10.3 letter-spaces. The width of the span in the two positions 
measured in the first line is much narrower than in the positions in the 
third and fourth lines. Such a variation for a subject, within a selection, 
is a characteristic in some degree of all readers. Plate VI shows the 
reading of Subject E3, a second-grade pupil and the poorest reader 
tested. The whole character of his eye-movements is different from 
that of E2. The average eye- voice span of E3 is only 3 .4 letter-spaces. 
In the first line for the second word there was no span at all, the eye 
being fixated upon the word "kitten" at the same time it was being 
spoken. At the beginning of the fourth line a span of only 3 letter- 
spaces is found. The dictaphone record showed that this subject did 
not know all of the words of the selection and had not mastered his 
phonics sufficiently to help himself. Several words were apparently 
sp)elled out before they were pronounced. It is plainly evident that 
reading for this subject was little more than pronouncing a series of 
words. He was unable to look ahead of his voice and therefore had no 
means of grasping the meaning of a sentence in more than word units. 
This was a very extreme case which should doubtless receive special 
treatment. 

Plates VII and VIII show the records of a good and a poor reader 
from the third grade. The good reader, Subject E6, has an average span 
of 13 . 7 letter-spaces. In line 3 there was a large span of 20 letter-spaces. 
Subject E7, the poor reader, was a very active and talkative boy when 
not engaged in reading. He read as if the whole process were a bore to 
him and gave clear evidence that he did not hold the ability to read 
well in very high esteem. He had a very difficult time stumbling 
through the first line, making 29 fixations in the process. His average 
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eye-voice span was 8 letter-spaces. On the word "box" in the third 
line his span was reduced to zero. 

Plate IX shows the record of a good reader in the fourth grade. 
That of the poor reader from this grade was given in Plate III. The 
good reader, Subject Eg, had an eye- voice span of ii.i letter-spaces. 
His record shows a distinct difference in the length of the span at the 
ends of the first two sentences, on the words "paws" and "box." These 
relatively shorter spans on the last word of a sentence are much more 
noticeable with a good reader than with a poor one. 

Plate X shows the record of a good reader from the fifth grade, 
who has an exceptionally wide eye-voice span which averages 19.7 
letter-spaces. When this subject was pronouncing the word "head" 
in the fourth line, the eye was fixated just after the word "wreath" in 
the last line, making a span of 26 letter-spaces. Such a wide eye-voice 
span gives the reader a large opportunity to anticipate and interpret 
the meaning of the sentence in large units, and allows a much more 
expressive oral presentation than could be given without such a wide span. 

Plate XI shows the record of a poor reader from this same grade, 
with an average span of only 7 letter-spaces. A comparison of these 
two records will readily show the handicap under which a person with 
a short span reads. 

Plates XIV and XV show the wide variation in the reading of 
two seventh-grade pupils. Subject E22, in Plate XIV, has an average 
eye- voice span of 19.7 letter-spaces. The second fixation in the last 
line of this plate shows a type of eye-movement which occurs frequently 
in the reading of all subjects. It will be noticed that the first fixation 
falls upon the first word of the line, while the second appears to fall 
just before the last word. A careful examination of the film shows 
that an upward movement of the eye was made between fixations i and 2 
and that the eye was really refixated upon the latter part of the preced- 
ing line. 

Since the film passed through the camera in the vertical plane, the 
vertical movements of the eye would not appear directly. The method 
of determining an upward movement of the eye in this case needs further 
explanation. The film passed through the camera in a downward 
direction. A horizontal eye movement from the end of one line to the 
beginning of the next would appear as an oblique line, due to the fact 
that the eye moves dawn to the next line while the film is also moving 
in the same direction. If the eye moved from one end of a line to the 
other end of the same line, the degree of obliqueness would be less 
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Eye- voice span of Subject Ei6, poor reader, Grade V. The mark x in this and following 
plates indicates that it was impossible to determine with precision the length of the fixation. 
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because there would be no added drop of the eye to the line below. The 
movement to the second fixation in the last line of Plate XIV not only 
failed to show an oblique in the downward direction, but it showed a 
slight oblique in the upward direction. The only possible explanation 
is that the eye was raised a little more than was necessary to overcome 
the downward movement of the film. A careful examination of the 
film shows that, when compared to the degree of slant of a movement of 
the eye across the same line, the upward movement in this case is approxi- 
mately equal to the added downward movement when the eye makes 
its regular drop from line to line. This would locate the fixation follow- 
ing the upward oblique on the line above. This is indicated in the plates 
by a dotted line above the fixation point, showing that a regressive 
movement was actually made to the preceding line, although it appears 
at first glance to be a long movement in the forward direction. 

A similar regressive movement is seen in the second fixation of 
line 3 in Plate XV. Such fixations are suflSciently frequent to indicate 
that the transition from line to line presents a difficulty to some readers- 
Subject E24, in Plate XV, was an exceedingly poor reader for the 
seventh grade. In lines 2 and 5 his record shows the curious situation 
of having the eye behind the voice. In both cases this is due to a 
regressive movement which occurred as the measure was taken. The 
reading of this subject was poorer than that of the two better readers 
in the second grade and his eye-voice span was also narrower. 

The average eye-voice span for the twenty-four high-school subjects 
is given in Table HI. The same facts are expressed graphically in 
Figure 2. Here again the greater width of the span for the good readers 
is made clear. In the freshman class the average eye-voice span of 
the good readers was greater by 37 per cent, in the sophomore class by 
16 per cent, in the junior class by 74 per cent, and in the senior class 
by 28 per cent. For the total group of high-school subjects the average 
span of the good readers exceeds that of the poor readers by 36 per cent. 
This evidence is in agreement with that from the elementary-school 
pupils, and clearly shows a high degree of correlation between good 
reading and a wide eye-voice span. 

The consistent development in the width of the eye-voice span 
through the high-school grades is not so evident as in the lower grades. 
The good readers from the freshman class have a wider span than those 
from the sophomore and junior classes, and one practically equal to 
that of the senior class. The average span for the poor readers from 
the junior class is lower than that of any of the other three. These 
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differences may be accounted for by the fact that in high school little 
attention is given to reading as a special subject of instruction above 
the freshman year. The freshman class had been undergoing a series 
of experimental training exercises conducted by the English department. 

TABLE m 
Average Eye- Voice Span by Gsades— High-School Subjects* 
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Grade 




AVX&AOS 

FOR All 
Grades 
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Poor readers 
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13.2 



* Data for lines 5 and 6 not included. 
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Fio. 2. — Average eye- voice span by grades — ^high-school subjects 

This special training probably accounts for the superiority of the pupils 
in this class. 

Plates IV and XVI-XX show representative readings of high-school 
subjects. The record of a good reader from the freshman class, with an 
average span of 14 .3 letter-spaces, is given in Plate IV. The span for 
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this subject is quite regular, showing little variation in any of the eight 
positions measured. Plate XVI gives the record for a poor reader 
from the same grade. The average eye-voice span for this reader is 
12.4 letter-spaces. The last half of the record for a good reader from 
the junior class is shown in Plate XVII. This subject had an average 
span of 17.7 letter-spaces. The ease with which he read the sentence 
in quotations shows that if the words are simple, it is unnecessary to 
understand the thought in order to read in a normal fashion. This 
subject certainly had no idea of the way "the original elements of our 
consciousness grew up," and yet he read the sentence in the same manner 
in which he read the first four easy lines. A record of a poor reader 
from the junior class is given in Plate XVIII. The width of the average 
span for this subject is only 8.5 letter-spaces, and shows considerable 
variation throughout the selection. Plates XIX and XX show the 
records of a good and a poor reader from the senior class having little 
diflFerence in the average width of their eye-voice span. 

On the whole there was less difference in the width of span between 
the good and poor readers in the high school than in the elementary 
grades. This is to be expected, since even a poor high-school reader 
does fairly well. The poorest readers of the elementary school are 
probably eliminated and never reach high school. 

The group of six college students had a development of the eye- voice 
span beyond that of the high-school group. The average span for the 
good adult readers is 18.9 letter-spaces, for the poor readers 11. 7 
letter-spaces, and for the group as a whole 15.3 letter-spaces. The 
difference between the good and poor readers is again very large. 

The development of the eye- voice span for the entire fifty-four sub- 
jects is shown in Figure 3. The upper solid line represents the twenty- 
seven good readers, the lower solid line the twenty-seven poor readers, 
and the middle broken line the good and poor readers taken together. 
Following the line for the good readers it will be noticed that the greatest 
rise in the curve occurs during the second, third, and fourth grades. 
The average span of the good readers in the fifth grade is wider than 
that of any other grade. The average span for the fifth-, sixth-, and 
seventh-grade good readers is 14.9 letter-spaces, while the average for 
the entire high-school group of good readers is only 15 .2. Remember- 
ing that the average for the sixth grade is abnormally low, owing to 
the exceptional variation of a single subject, the results seem to indicate 
that the eye-voice span should be well developed by the end of the 
fourth grade. They show positively that it is possible for a fifth-grade 
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reader to maintain an average eye-voice span as wide as the average 
for any of the school grades above that year. Since the correlation of 
a wide span with good reading is so clearly shown, it would seem very 
desirable to give definite training for a wider span in the grades below 
the fifth. 

The line for the poor readers shows on the whole a gradual rise from 
the second grade to the end of high school. Variations occur in places, 
but if the curve were smoothed a general rise would appear. 

The upward rise of the line for the good readers for the first four 
grades would indicate a possibility of reaching a maximum eye-voice 
span during those years, provided specific devices of method for increas- 
ing the span could be constructed and applied. The other lines of the 
curve indicate that at present this is not being accomplished for most of 
the pupils, but that the span develops gradually throughout the whole 
school period. This increased emphasis upon the eye-voice span during 
the first four years would seem to be justified for two reasons. The 
first is that a wide span is a significant factor in oral reading and these 
are the years in which the oral method is employed. The second is 
because, as will be shown more fully in chapter iv, the eye-voice span 
in oral reading is closely related to the recognition of meaning in silent 
reading, and whatever benefit might be derived from a wide span in oral 
reading should be made available for silent reading by the end of the 
fourth grade. 

Regardless of the amount of development through the grades. 
Figure 3 shows unmistakably that for all grades the good readers have 
a much wider span than the poor readers. There must be something 
about a wide eye-voice span which is characteristic of mature reading, 
and the converse must be true for the narrow span. This matter of the 
eye-voice span must not be confused with the perception-span. The 
eye sometimes leads the voice by a distance of several perception-spans. 
The value of a wide eye-voice span apparently lies in the fact that it 
allows the mind to grasp and interpret a large meaning unit before the 
voice must express it. 

Relation of eye-voice span to position in sentence, — If the width of 
the eye-voice span of a single subject is measured at several positions 
in a selection, it will be found to show considerable variation from 
point to point. C. T. Gray observed this fact in his study but did not 
attempt to analyze the variations or explain them. In Quantz's study, 
referred to in the introduction, these variations were also noted, and an 
explanation proposed in terms of the position of the line. Quantz 
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found an average eye-voice span of 7 .4 words at the beginning of a line, 
5.1 words in the middle, and 3.8 words at the end of a line. The 
results of the present study do not agree with those of Quantz. For 
the fifty-four subjects used, the width of the span at the beginning of 
the line is 12.7 letter-spaces, in the middle of the line 12 .7, and at the 
end of the line 10.9. The only point of agreement is that the span is 
slightly narrower at the end of the line than in other positions. Since 
an analysis of the variations by position in the line does not afford an 
adequate explanation as to the reason for the variation, it must be con- 
cluded that there are other complicating factors. Accordingly, two 
factors which might complicate the situation were selected for further 
analysis. The fact that there is a large difference in the width of the 
span for the good and the poor readers suggested the possibility that 
quality of reading might be related in some way to the variation in 
width of span within a selection. Also, the fact that oral reading is 
modified according to the units of thought expressed suggested that 
position in the sentence might be a more potent factor than position in 
the line. Accordingly, a detailed analysis was made of the variation 
in the width of the eye-voice span by the position in the sentence for 
the good and poor readers separately, and then for all subjects taken 
together. 

By referring to Plates III and IV, it wiU be seen that in the selection 
used, the eye-voice span was measured in positions at the beginning, 
middle, and end of the sentences. In the elementary-school selection, 
the positions where the span was measured were on the following words : 
(i) ^^kitten," (2) "wreath," (3) *'paws," (4) "drew," (5) "box," 

(6) "last," (7) "head," (8) "wreath," (9) "couldn^t." For the high- 
school selection the positions were on these words: (i) "two," 
(2) "scattered," (3) "read," (4) ''few," (5) "obvious," (6) "complex," 

(7) "least," (8) "consciousness." In Tables IV and V and in Figures 4 
and 5, the horizontal series of numbers refer to the positions in the 
selections in the same serial order as just given. By looking again at 
Plate III it will be found that for the elementary-school selection posi- 
tions numbered i and 6 occurred at the beginning of sentences, positions 
2,4, 7, 8, and 9 fell within sentences, and positions 3 and 5 occurred at 
the end of sentences. For the high-school selections, Plate IV, positions 
I and 4 occurred at the beginning, positions 5, 6, and 7 within, and 
positions 2,3, and 8 at the end of sentences. 

Table IV gives the eye-voice span at each of the positions for the 
elementary-school subjects. It should be read as follows: Subject Ei, a 
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good reader from the second grade, had an eye-voice span of i8 letter* 
spaces at the first position, which was at the word "kitten" in the selec- 
tion. At the second position, which was at the word "wreath," his span 
was 13 letter-spaces, etc. His average span was 11. 8 letter-spaces, 
while the average variation among the positions was 2.5 letter-spaces. 
The second half of the table gives the data for the poor readers. The 
averages for each position are given for both good and poor readers. 
Figure 4 shows a comparison of these averages graphically, fof both 
good and poor readers. The numbers on the horizontal axis refer to 
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Fig. 4. — Average eye-voice span by position in sentence — elementary subjects. 
Position at beginning (B), within (W), and end (E) of sentence shown on horizontal 
axis. Width of eye-voice si)an shown on vertical axis. 



the number of the positions in the selection, while the letters -B, W^ and 
E are abbreviations for beginning, within, and end of a sentence. The 
figures on the vertical axis represent the width of the span in letter-spaces. 
The upper line is that of the good, and the lower line is that of the poor 
readers. Lines h and J, respectively, give the averages of the good and 
the poor readers for all positions. 

The most noticeable deviations in the line a, for the good readers, 
occurred at positions numbers 3 and 5. These are the only positions 
occurring at the end of sentences. The shortening of the eye-voice 
span here is relatively very great, and is entirely too pronounced to be 
accidental. The good readers have evidently found that, for the sake 
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of emphasis, a considerable pause must be made at the end of sentences. 
The time during the pause gives the eye ample opportunity to get 
ahead and consequently, on the last word before the pause, the eye- 
voice span is reduced. The relative shortening of the span on the last 
word of a sentence would therefore indicate an appreciation of the 
meaning and an attempt to convey it by expressing, through the pause, 
TABLE IV 
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the fact that a unit of thought had been given. An examination of the 
record of the poor readers does not indicate any considerable variation 
in the length of the span at these points. Evidently the eye has travelled 
right along, the voice has ignored the ending of a unit of thought and 
has kept its regular distance behind the eye. 

A second point of difference between the good and the poor readers 
is shown by Figure 4 at those positions falling at the beginning of 
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sentences. Positions numbered i and 6 show the width of the eye-voice 
span at the beginning of two sentences. The line for the good readers 
shows a wider span than the average, at these points, while that of the 
poor readers varies from the general average by only a very small 
amount. This gives evidence that when a good reader begins the 
reading of a new thought, he allows the eye to proceed for a considerable 
distance before starting to read. This wide initial span gives him an 
intelligent grasp of the nature of the selection before beginning to read, 
and enables him to show a proper interpretation through his oral expres- 
sion. The line for the poor readers shows that the initial span is no 
wider than the average. This would prevent the reader from obtain- 
ing a longer look ahead which is particularly helpful at the beginning 
of a sentence. 

The line for the poor readers differs from that of the good in that 
it has only a small variation for all positions. For the poor reader, 
oral reading is evidently a monotonous process of: passing over words 
without any great attempt to emphasize what is read. The good reader 
varies his span at different positions in the selection in order to bring 
about a better emphasis. This is shown in Table IV by the difference 
in the average variation of the averages for all positions. For the 
good readers the average variation of the averages is 2 . 9 letter-spaces, 
while for the poor readers the average variation is 0.9 letter-spaces. 
The study indicates, therefore, that for elementary-school pupils a 
variation in the width of the span for different positions is a charac- 
teristic of good reading more than of poor reading, and that for good 
readers the span is wider at the beginning of a sentence, a Uttle narrower 
within a sentence, and much narrower at the end of a sentence. The 
poor readers show less variation and exhibit a tendency to commence 
reading as soon as the material is put before them, having a narrower 
span at the beginning than at those positions within the sentence. 
These data are very suggestive of a causal relationship between width 
of eye-voice span and the interpretation of meaning as exhibited by 
the treatment of a sentence as a unit of thought and the modification 
of the eye-voice span to fit such a unit. 

The data showing the variation of the span by position in the 
sentence for the high-school subjects are given in Table V, and are 
expressed graphically in Figure 5. In general, the results are com- 
parable with those of the elementary subjects. For the high-school 
selection, positions numbered 2, 3, and 8 occur at the end of sentences. 
The line for good readers shows a considerable drop in the eye-voice 
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span at these points, while the drop for the poor readers is less marked. 
The positions at the beginning of sentences are numbers i and 4. Here 
both the good and the poor readers show a span which is wider than 
the average. The poor readers from the elementary school had a 
narrower span at the beginning of sentences. Evidently by the time 
pupils have reached the high school they have learned that a wider 
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span at these positions is desirable and have inhibited the tendency to 
begin to read as soon as the selection is put before them. The poor 
readers from the high school look, ahead enough to get an idea of the 
sentence before starting to read. This would be expected, since even 
a poor reader in the high school reads fairly well, while a poor reader 
in the elementary school is still in the process of learning to read. The 
line for the poor readers is more uniform than that of the good readers, 
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as was the case with the elementary subjects. Uniformity for the 
different positions, however, is evidently an indication that the sentence 
as a unit of thought is being ignored and that the eye and voice travel 
along with little regard for the separation of thought into diflferent 
sentences. 

A simmiary comparison of the eye-voice span at the diflferent posi- 
tions in the sentence is given in Table VI, for all subjects. Figure 6 
presents these same results graphically. The summaries were com- 
piled by grouping together all positions occurring at the beginning of 
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Fig. 5. — Average eye- voice span by position in sentence — high-school subjects 



sentences in one group, those occurring within the sentence in another, 
and those falling at the end of a sentence in a third group. The table 
shows the results of this grouping for the elementary, high-school, and 
adult subjects separately, and also for all fifty-four subjects together. 
In each table the results for the good and the poor readers are separated. 
An examination of these data reveals two conspicuous facts: first, 
that the width of the eye- voice span is different at various positions in 
a sentence, and secondly, that the good and poor readers do not exhibit 
these diflferences in the same fashion. 
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The results of the investigation show that for the entire group of 
fifty-four subjects the eye- voice span is 15.9 letter-spaces at the begin- 
ning of a sentence, 13.4 spaces within the sentence, and 10.9 spaces 
at the end. Th6 differences are even more marked in the group of 
twenty-seven good readers. For this group the average span at the 
beginning of a sentence is 18.7 letter-spaces, within the sentence 16.5 
spaces, and at the end 11. 9 spaces. The average span for the good 
readers at the beginning is greater than the average span within the 
sentence by 13 per cent and greater than the average at the end of the 
sentence by 57 per cent. For the poor readers the span at the beginning 

TABLE VI 

Average Eye- Voice Span at the Beginning, Within, and at the End op 

Sentence — ^All Subjects 



Subjects 

• 


Beginning of 
Sentence 


Within Sentence 


End of Sentence 


Elementary subjects: 
Good readers 


16. 1 

8.6 

12.3 

16.6 
12.9 

14.7 

235 

17.7 
20.6 

18.7 

131 
15. 9 


14.8 
9.5 

12. I 

16.2 
II. 
136 

18.6 
10.8 

14-7 

16.5 
10.4 

13.4 
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Poor readers 
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High-school subjects: 

Good readers 


13 3 
10.5 

II. 9 

14.0 

"3 
12.6 


Poor readers 


Good and poor 


Adult subjects: 
Good readers 


Poor readers 


Good and poor 


AU subjects: 

Good readers 


II. 9 

9-9 
10.9 


Poor readers 


Good and DOor 





is greater than the span at the end in all three groups of subjects, and 
is greater than the span within the sentence for all but the elementary 
pupils. The evidence is quite conclusive, therefore, that the width of 
the eye-voice span varies according to the position in the sentence. 

The characteristics of the variations of the eye-voice span at differ- 
ent positions in the sentence are not the same for good and poor readers. 
The curve for the good readers shows more regard for thought units, 
with the highest point always at the beginning and the lowest point 
always at the end of the sentence. The gross change in the width of 
the span for the different positions also is greater for the good readers. 

The fact, that the eye- voice span varies with the position in the 
sentence is of considerable significance. If the span varied only with 
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the position in the line, as Quantz's study indicated, the determining 
factors would be entirely mechanical, and would be governed by the 
printed form of the selection. The control of the span, in that case, 
would be a matter of the mechanics of book construction, and would 
be independent of any teaching factor. But if the span varies with 
the position in the sentence, it is evident that the content of the mean- 
ing is recognized, and that the eye-voice span is determined by thought 
units rather than by printed line units. Position in the line may be a 
minor factor, as the results of this study showed a slightly narrower 
span at the end of a line, but the differences due to position in the 
sentence are much greater. 

For all three classes of subjects, there is agreement among the good 
readers in that a wide eye- voice span occurs at the beginning of a sen- 
tence. The situation at the beginning of a sentence is different from 
that of any other position. After one has started to read, the mean- 
ing of the thought covered will carry him along to some extent, and 
wiU enable him to anticipate what is coming. At the beginning of a 
sentence there is no sequence of words to give one the cue to the content 
of the new thought. The only way to get this is to look ahead until 
the meaning of the sentence is partially recognized, and the kind of 
vocal expression needed is made clear. The good readers recognize 
this need for a wider span at the outset and inhibit the voice reaction 
until the eye has gained a considerable lead. The poor readers in the 
grades above the elementary school have also learned this, but evidently 
those in the elementary school are not mature enough in reading to 
recognize any special difficulty at the beginning of a sentence. Instead 
of making a relatively longer span, they react to the situation by a 
relatively shorter one. They begin to read as soon as they see the 
sentence, and have not learned to inhibit their reading until the eye has 
taken in a larger unit of meaning. This difficulty could be easily cor- 
rected by a little training in class which would teach the pupils to wait 
before starting to read until they get a larger unit of thought. 

The evidence of all subjects agrees that there is a shorter span at 
the end of a sentence. The good readers have a relatively shorter span 
than the poor readers. The explanation of this shorter span goes back 
again to the fact that the sentence is the large unit of meaning. When 
the eye reaches the end of this unit it modifies its movements according 
to the meaning recognized and the voice catches up before beginning 
the new thought.- In order that the voice shall express the thought 
clearly, a pause is necessary at the end of the sentence. This pause 
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gives the eye ample opportunity for a large eye-voice span before it is 
time to commence the next sentence. A poor reader pays less attention 
to the sentence as a imit of meaning. This is especially true of younger 
children who are very immature readers. For them the whole process is a 
more or less monotonous repetition of words as they are encoimtered. 
The eye moves along at a regular rate and the voice follows. The end 
of a sentence creates no special disturbance for it is passed over with 
little attention. Consequently there is little change in the eye-voice 
span. The curve for the poor readers from the elementary school 
would seem to indicate that some such situation exists. There is little 
variation in the width of the span for any position in the sentence. K 
the variation in eye- voice span at the beginning and the end of a sentence 
makes possible a greater emphasis on meaning, the lack of such a varia- 
tion may account for the fact that the subjects showing such lack are 
classed as poor readers. 

Relation of eye-voice span to reading rate, — In the previous sections 
of this chapter it has been shown that a wide eye-voice span correlates 
with good reading and also with certain positions in the sentence. 
Since numerous studies have shown a correlation between quality and 
rate of reading, it would be of interest to find if the eye-voice span is 
related to rate in the same way. Accordingly, a study was made of 
the relation of eye-voice span to reading rate for the subjects in the 
elementary school, the high school, and for the entire group of subjects 
taken together. The reading rate of each subject was taken with the 
same material at the time of the experiment. Comparisons are given 
both in terms of rate per second and the average eye- voice span. The 
data for the elementary school are given in Table VII, for the high school 
in Table VIII, and for all subjects taken together in Table IX. The 
figures showing the same data are numbered to correspond with the 
tables. 

Table VII gives the data for the elementary subjects and should be 
read as follows: Using rate per second as a base, it was found that one 
subject had a rate falling between o and 0.9 words per second and an 
eye- voice span of 3.4 letter-spaces, two subjects had rates falling 
between i and i . 9 words per second and an average eye- voice span of 
5.7 letter-spaces, nine subjects had rates falling between 2 and 2.9 
words per second and an average span of 1 1 . 6 spaces, etc. The second 
part of the table gives the data based upon eye-voice span instead of 
rate, and should be read: Two subjects had average spans of between 
3 and 5 letter-spaces and an average rate of 0.8 words per second, six 
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TABLE Vn 

Relation op Eye- Voice Span to Reading Rate — 

Elementary Subjects 
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Fig. 7. — Relation of eye- voice span to reading rate — elementary subjects. By 
rate: words i>er second shown on horizontal axis; average eye- voice span on vertical 
axis. By eye- voice span: words per second shown on vertical axis; average eye- voice 
span on horizontal axis. 
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subjects had spans falling between 6 and 8 letter-spaces and an average 
rate of 2 . 6 words per second, etc. The tables and figures for the elemen- 
tary subjects show a high positive correlation between rapid reading and 
a wide eye-voice span. 

The comparisons for the high-school pupils are given in Table VIII 
and Figiure 8. Here again a positive correlation is shown between 
rapid reading and a wide span. The reading rates of the high-school 
subjects are more nearly uniform than those of the elementary school, 
all falling within the interval between 2 and 4.9 words per second. 
The second figiure showing the relation between rate and eye-voice span, 
by using the average span for a base, exhibits a very great variation in 
the average eye-voice spans. The extremes on both ends of the curve 
are represented by only a single subject and because of this small num- 
ber of cases the line for the extremes is dotted instead of soUd. The 
curves are not so steep as those for the elementary school because the 
increase in rate is less during the high-school years. 

Table IX and Figure 9 give the results for the entire group of fifty- 
four subjects. The evidence here is perfectly clear that a wide eye-voice 
span is a characteristic of rapid readers for subjects of all grades of 
advancement from the second grade of the elementary school to the 
college. 

It has been shown in the first part of this chapter that some good 
readers in the fifth grade have an eye-voice span as wide as many high- 
school pupils. If it is possible to develop a wide eye-voice span in the 
first four years of school it would be an aid not only to quality of reading 
but also to rate. A training experiment, with this aim in view, for 
pupils in the second, third, and fourth grades, would furnish an interest- 
ing problem for further research. 

The fact that a wide eye- voice span provides a larger unit of reading 
material which can be covered by the eye before the voice reaches it 
makes possible a more rapid oral presentation of the unit without faiUng 
to give each word its proper emphasis. The total time for reading such 
a unit may be reduced by rapid reading, without changing the relative 
amount of time given to its parts for the sake of proper expression. 
This cannot be done, however, unless the eye-voice span is wide enough 
to provide a large unit of meaning. Rapid reading without a corres- 
pondingly wide eye- voice span would be a monotonous or ** sing-song" 
pronunciation of words. 

Relation of eye-voice span to number of fixations, — ^An examination of 
plates giving the records of eye-movement wiU show that the number 
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TABLE Vin 

Relation op Eye- Voice Span to Reading Rate — High- 
School Subjects 



numbbs of 
Subjects 



Avxragx Eyx-Voicx 
Span 






By rate By eye-voice span 

Fig. 8. — Relation of eye-voice span to reading rate — high-school subjects. By 
rate: words per second shown on horizontal axis; average eye- voice span on vertical 
axis. By eye- voice span: words per second shown on vertical axis; average eye- voice 
span on horizontal axis. 
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TABLE DC 

Relation of Eye- Voice Span to Reading Rate — ^Aix 
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Fig. 9. — Relation of eye- voice span to reading rate — all subjects. By rate: words 
per second shown on horizontal axis; average eye- voice span on vertical axis. By 
eye-voice span: words i>er second shown on vertical axis; average eye-voice span on 
horizontal axis. 
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of fixation pauses per line varies from subject to subject. Table X 
gives the relation of the width of the eye-voice span to the number of 
fixations per line, both by eye-voice span and by number of fixations. 
This table using eye- voice span as a base should be read as follows: 
Three subjects had an average eye-voice span of from 3 to s letter- 
spaces with an average of 13 fixations per line; seven subjects had an 
average span of 6 to 8 letter-spaces with an average of 12 fixations per 
line, etc. The second table is read in the same manner using the aver- 
age number of fixations per line as a base. Figure 10 gives a graphic 

TABLE X 

Relation of Eye- Voice Span to Average Numbes of Fixa- 
tions PER Line — All Subjects* 



NuMBKK or 
Subjects 


Average Eye- Voice 
Span 


Number op 
Fixations 


By Eye- Voice Span 


z 


3-5 
6-8 

9-11 

12-14 

15-17 
18-20 

21-23 


130 
12.0 




7 


/ 

10 


9.3 
9.0 

7.9 

7.5 
9.9 


24 


^ 

4, 


c 


J 

I 






By Number of Fixations 


i^ 


15.1 
12.8 

"5 
7.3 

12.5 
5-7 


6-7 
8-9 

lO-II 


*o 

26 


10 


2 


12-13 

14-15 
i6-up 


I 


2 





* Lines s and 6 in high-school selection omitted. 

representation of the same data. The dotted lines at the right of each 
curve indicate that a limited number of subjects occurs at the extremes, 
and that the variation in the general form of the curve is not a charac- 
teristic of the subjects as a group. In each case the break in the general 
form of the curve is caused by a single subject. 

The curves indicate a negative correlation between the width of the 
eye-voice span and the number of fixations per line. As the size of the 
span increases the number of fixations decreases. All of the previous 
studies of eye-movement have shown that a small number of fixations 
per line is a characteristic of good readers. Consequently it would be 
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expected that the kind of correlation shown by Figure lo would exist. 
An experiment attempting to reduce the number of fixations per line 
by training for a wider eye-voice span might give some interesting 
results. 

RekUian of eye-voice span to regressive movemetUs, — One of the charac- 
teristic features of both oral and silent reading is that the eye fixations 
do not progress continuously across a line, but that their progress is 
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Fig. 10. — Relation of eye-voice span to average number of fixations per line — all 
subjects. By eye- voice span: average eye-voice span shown on horizontal axis; 
average number fixations per line on vertical axis. By number of fixations: average 
number of fixations per line on horizontal axis; average eye- voice span on vertical axis. 



interrupted from time to time by backward or regressive movements. 
The number and length of these regressive movements varies with diflFer- 
ent subjects, but they are foimd on the records of all readers. The 
backward movement of the eye is evidence that the reader has not 
grasped the entire meaning of the words which the eye has passed over 
and that a second fixation is needed. 

It would be expected that subjects having a wide eye-voice span 
would be able to get the meaning of a sentence with fewer regressive 
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movements than those keeping the eye and voice close together. Accord- 
ingly, a study was made of the relation of the eye-voice span to the nimi- 
ber of regressive movements per line. The results appear in Table XI. 
No consistent relationship is shown by this table, except that the sub- 
jects having the largest number of regressive movements have a some- 
what narrower span. 

The fact that no correlation was made apparent by this method of 
comparison indicates that either none existed or that complicating 
factors were oflF-setting each other. If the plates reproduced in the first 
part of this chapter are studied, it will be seen that there are different 
kinds of regressive movements. 

Plates VI and VII will serve to illustrate these different types of 
regressive movements. Plate VI shows that this reader makes a great 

TABLE XI 

Relation of Eye- Voice Span to Number of Regressive 
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many regressive movements, averaging 5 . 8 per line. If the serial order 
of the fixations is followed it will be observed that there is a continual 
forward and backward movement all along the line. Of the first 10 
fixations in the first line 5 are preceded by regressive movements. 
Eleven fixations with 5 regressive movements are required to recognize 
the first three words. The cause of such regressive movements is not 
that the eye passes over words too rapidly and returns to observe some 
part which has been overlooked, but a general confusion and inability 
to recognize the words after the eye has seen them. This kind of 
regressive movement is the mark of very poor reading ability. 

Plate VII shows the record of a subject who also has a large number 
of regressive movements, averaging 3 . i per line. It is plainly evident, 
however, that these backward movements are of an entirely different 
type from those in Plate VI. In the first line the movement from 
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fixation s to fixation 6 is in the backward direction. The reason for 
this appears to be that the eye has attempted too much in trying to 
finish the line by one fixation after number 4. It risked a long jump, 
failed to grasp the entire meaning, and moved back to pick up the part 
missed. Good reading demands that the jump from fixation to fixation 
be as long as possible. This reader attempts very long eye-movements 
all through the selection. Occasionally he fails to grasp as much as the 
eye covers and the eye must make a regressive movement to recover 
the words missed. In such a situation, a regressive movement is a 
characteristic of good rather than of poor reading. It is just the opposite 
of the practice of the reader shown in Plate VI. For him, the regres- 
sive movements were not the result of attempting too long an eye- 
movement, but were caused by the necessity of seeing every detail of 
a word before being able to recognize it. The important facts about 
regressive movements are neither their number nor their length, but are 
rather concerned with the eye-movements which precede them. A 
study of regressive movements must, therefore, be based upon the 
preceding eye-movements. Subject E6, shown in Plate VII, made 16 
regressive movements. Of these, nine followed eye-movements of 
more than ordinary length, being in terms of letter-spaces: 9-9-1 i-i 2- 
1 3-1 5-1 6-1 6 and 20. Backward eye-movements were necessary for 
this subject because the eye had attempted to cover too long a distance 
in the preceding movement. But the effort to cover a long distance is 
certainly desirable and is characteristic of a mature reader. Compare 
the record of this reader with that of Subject E3, shown in Plate VI. 
This subject made 29 regressive movements, and the ten longest eye- 
movements preceding them are as follows: 8-6-5-5-4-4-4-4-4 and 3. 
It cannot be said that this subject needed to make backward move- 
ments because he attempted too much. His regressive movements 
were caused by an entirely different reason, and they must be classified 
as a different type from those of Subject E6. 

Such facts as the above make it clear that regressive movements 
cannot be treated as if they were all of the same nature. They must 
be analyzed into their various types and each type treated separately. 
For the purpose of this study, those regressive movements are most 
important which are caused by the eye attempting to cover too much 
and failing in the attempt. It would be expected that a reader having 
a wide eye-voice span would make a larger proportion of this type of 
regressive movements than of any other. Accordingly a comparison 
was made to see what relation existed. 



6o A STUDY OF THE EYE-VOICE SPAN IN READING 

The records of each of the subjects were studied and the length of 
each eye-movement-just-preceding-a-regressive-movement was tabu- 
lated. It was found that, for the elementary subjects, the good readers 
had an average length of this eye-movement of 8.6 letter-spaces as 
compared with 5 . 7 spaces for the poor readers. This led to a further 
analysis of the material. A tabulation of the average length of the 
eye-movements-just-preceding-regressive-movements for all fifty-four 
subjects showed that the median length of these movements was 7 letter- 
spaces and that the upper quartile included all averages greater than 

8 letter-spaces. Since this analysis is concerned only with regressive 
movements which are caused by the eye attempting too great a move- 
ment, the eye-movements falling in this upper quartile, those 9 or more 
letter-spaces in length, were selected for study. Accordingly, a tabula- 
tion was made of the percentage of those eye-movements which were 

9 or more letter-spaces in length. Since all of these eye-movements 
were among the upper 25 per cent of the total in length, the regressive 
movements following them can be attributed to an attempt to make 
too long a movement of the eye. A comparison can therefore be made 
showing the relation of eye- voice span to this particular type of regres- 
sive movement. 

This comparison is shown by Table XII and Figure 11. In this 
table the first column gives the number of subjects in each division. 
The second column gives the percentage of eye-movements-just- 
preceding-regressive-movements 9 or more letter-spaces in length. 
The third column gives the average eye-voice span for those subjects 
corresponding to each percentage. The table should be read as follows: 
There are 16 subjects having from o to 9 per cent of their eye-movements- 
just-preceding-regressive-movements 9 or more letter-spaces in length, 
and their average eye-voice span is 10.5 letter-spaces; there are 3 
subjects having from 10 to 19 per cent of their eye-movements- just- 
preceding-regressive-movements 9 or more letter-spaces in length, and 
their average eye- voice span is 7 . 9 letter-spaces. Figure 1 1 shows the 
data graphically. The dotted part at the upper end of the curve signifies 
that only a limited number of subjects, one for each position, is repre- 
sented. The dotted line at the beginning of the curve signifies that the 
first figure is a complex and needs further analysis. Some of the sub- 
jects having from o to 9 per cent of their eye-movements- just-preceding- 
regressive-movements 9 or more letter-spaces in length should not 
properly be used. There are five good readers having o i>er cent of 
these long eye-movements because they have only a few regressive 
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movements of any kind. These five subjects have an average of less 
than one regressive movement per line. With this allowance for the 
first number, the curve is a true representation of the relation of the 
eye-voice span to the regressive movements caused by too long an eye- 
movement-just-preceding-a-regressive-movement. 

TABLE Xn 

Relation of Eye-Voice Span to Eye-Movements-Just- 
Preceding-Regressive-Movements — All Subjects 
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Fig. II. — Relation of eye- voice span to eye-movements-just-preceding-regressive- 
movements — all subjects. Average eye-voice span on vertical axis. Percentage of 
very long eye-movements-just-preceding-regressive-movements on horizontal axis. 



62 A STUDY OF THE EYE- VOICE SPAN IN READING 

This correlation makes it clear that this type of regressive movement 
is an indication of mature reading habits, and that it is a characteristic 
of good readers to risk a long eye-movement. It also makes it clear 
that the regressive movements of subjects having a wide eye-voice span 
are caused in a greater percentage of cases by attempting a long eye- 
movement, while those regressive movements of subjects having a 
narrow eye- voice span are caused more often by confusion in reading 
and other unanalyzed difficulties. In the first case the regressive move- 
ments are sacrifices made in an eflFort to use a longer eye-movement; 
in the second case they are in most instances merely attempts to correct 
difficulties which should never exist and which are not common among 
mature readers. 

SUMBiARY OF ANALYSIS OF EYE-VOICE SPAN 

The relations of the eye-voice span to other factors of reading as 
described in this chapter may be summarized as follows: 

1. There is a positive correlation between a wide eye- voice span 
and mature reading. The average span for good readers is greater than 
that of poor readers in every school grade. 

2. The development of the eye- voice span through the school period 
does not show a consistent increase from grade to grade, but is very 
irregular. The average span for the high school is greater than that of 
the elementary school. The average span of the adult subjects is 
greater than that of those from the high school. But some good readers 
from the elementary school have a span greater than most of the high- 
school subjects. 

3. The width of the eye- voice span shows little correlation with 
position in the line, except that the span at the end of a line is slightly 
narrower. A high correlation is shown between eye-voice span and 
position in the sentence. The average width of the span at the begin- 
ning of a sentence is greater than at the end of the sentence by 46 per 
cent, while the average within the sentence is greater than that at the 
end by 23 per cent. These percentages are for all fifty-four subjects 
including both good and poor readers. 

4. A comparison of reading rate with eye-voice span shows that 
rate of reading and width of eye-voice span increase together. There 
is a high positive correlation between these two factors of reading. 

5. A negative correlation exists between the eye- voice span and the 
number of fixations per line. As the span increases in width the num- 
ber of fixations per line decreases. 
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6. Little correlation is evident between eye-voice span and the 
number of regressive movements per line. However if the regressive 
movements are analyzed into their various types, a positive correlation 
is shown between eye-voice span and that type of regressive move- 
ments caused by too long a forward sweep of the eye. As the width 
of the eye-voice span increases, the percentage of regressive move- 
ments caused by this habit of attempting a long forward movement 
increases. This type of regressive movements must be considered as a 
characteristic of mature reading. 

This study shows that a wide eye-voice span occurs in common 
with good quality of reading, rapid rate of reading, a small number of 
fixations per line, and a certain type of regressive movements. All of 
these qualities may be described as characteristic of a mature reader. 
It is also evident from the data shown that a narrow eye-voice span 
occurs with a poor quality of reading, a slow rate, a large number of 
fixations per line, and a larger percentage of a type of regressive move- 
ments which are not characteristic of good reading. These qualities 
may be considered as characteristic of persons whose reading habits are 
immature. 

The results of the preceding analysis make it very clear that the 
development of a wide eye-voice span is a significant element in oral 
reading. As will be shown later, in silent reading a similar meaning- 
recognition span exists which appears to be closely related, in its develop- 
ment, to the eye-voice span. Since the width of eye-voice span is a 
factor of mature reading it should receive very definite attention in 
methods of teaching reading. However, it is difficult to find any allusion 
to the subject in any of the method texts or manuals. No evidence 
can be found that elementary teachers in the public schools give any 
attention to the problem in their' teaching, probably because no specific 
methods are available for dealing with it. Expert teachers of primary 
reading have worked out a few devices, based upon rapid scanning of 
phrases and the use of familiar material, which they use in their own 
classes, but they say that there is nothing available in the literature of 
reading methods which deals specifically with training for a wider eye- 
voice span. It is not the function of this investigation to devise methods 
of teaching, but it is in place to state that here is a significant factor of 
reading which is in need of specific training methods. The problem is 
to devise methods which will develop a habit of pushing the eye farther 
ahead of the voice in order that there may be an interpretation of 
meaning in larger units. 



CHAPTER III 

CONTINUOUS RELATIONSHIP OF EYE AND VOICE 

In the preceding chapter an analysis was made of the characteristics 
of the eye-voice span at certain positions in the selections used. It is 
desirable to know the characteristics of the span at every word and 
every fixation rather than simply at intervals through a paragraph. 
Such an analysis is of interest for two reasons: first, it shows the con- 
tinuous relationship of the eye and voice and the manner i^ which the 
variations in the width of the span take place, and secondly, it explains 
in a measure, the behavior of the eye during the very long fixation 
pauses which occasionally occur. Such an analysis as just described 
will be presented in this chapter. 

METHOD 

It has been explained that a dictaphone record was taken of the 
oral reading of each subject at the time the eye-movements were photo- 
graphed. By means of the electric bell and reversed camera shutter, 
described in the introduction, it was possible to synchronize the voice 
with the eye-movement record on the film. By this means the position 
of the eye and voice at the same instant could be determined at intervals 
through the reading. These locations were shown in the plates in the 
preceding chapter. By using these locations as basic points, the rela- 
tion of the eye and voice at any succeeding point could be determined by 
measuring equal units of time from these bases. The installation of a 
special spring motor in the dictaphone, which rims with uniform speed 
from revolution to revolution, insures accuracy for the voice measure- 
ment. The measurement of time for the eye is accompUshed by adding 
together the duration of the fixations, while for the voice it is measured 
by taking the time with a stop-watch from the basic points to each of 
the following words as they are pronounced on the dictaphone record. 
This method will be made clear in the next paragraph by reference to a 
diagram in one of the plates. 

Plate XXI shows the record of Subject Hi, a good reader from the 
freshman class. The selection has been dupUcated in parallel lines in 
order to show the eye-voice relationship more clearly. The upper line 
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of the pairs may be called the eye-line, and shows the position and dura- 
tion of eye-fixations in the same manner as in all of the preceding plates. 
The lower line of the pairs may be called the voice-line. The diagonal 
lines connect the positions of the eye and voice for every fixation. 

In the record shown in Plate XXI, the positions of the eye and voice 
were synchronized fii'st as the voice was pronoimcing the word "two" 
in line i. As the voice began to pronoimce "two" the eye was fixated 
on the last letter of the word "were," which is the fifth fixation in the 
line. These two points may therefore be taken as a base of measure- 
ment for the determination of the relative positions of the eye and 
voice at the succeeding words and fixations. It will be observed by 
reference to the plate, that 34 (20+ 14) fiftieths of a second elapsed dur- 
ing fixations 5 and 6. The time on the stop-watch showed that at a 
point 34 fiftieths of a second after beginning to pronounce "two," the 
voice had not begim to pronoimce the next word, indicating that fixa- 
tions 5 and 6 were both made during the time used by the voice in 
reading the word "two." From fixation 5 to the end of fixation 7 a 
time of 57 (20+14+23) fiftieths of a second elapsed. The record from 
the stop-watch and the dictaphone showed that during the interval from 
34 fiftieths of a second to 57 fiftieths, the voice had pronounced the 
words "men" and "were." By a continuation of this form of analysis, 
the relative positions of the eye and voice were located for every word 
and every fixation. 

The accuracy of the dictaphone time record was made possible by 
the installation of a special motor which runs with constant speed from 
revolution to revolution. Only a limited number of subjects were 
given this form of analysis because of the fact that the method is exceed- 
ingly tedious and time-consuming, and also because such a form of 
analysis can only be applied to film and dictaphone records which are 
perfect in every detail. The records of nine subjects are shown in 
Plates XXI-XXIX. 

EXPLANATION OF TYPICAL PLATES 

The plates may be interpreted either with reference to the eye-line 
or the voice-line. • Arrow heads are inserted for the first few lines of 
Plate XXI indicating the direction of the eye fixations from the location 
of the voice. This plate should be read by following the voice-Une. 
While the voice was pronouncing the word "two" the eye was covering 
fixations 5 and 6, as shown by following the diagonal lines leading from 
"two." While the voice was pronouncing "men" the eye was located 
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at fixation 7. As the voice was saying "were" the eye was still located 
at fixation 7. While the voice was pronouncing the word "seated" 
the eye was fixated at 8. While the voice was saying "at," "a," and 
the first part of "table," the eye was located at the ninth fixation, but 
before the voice finished "table" and started on the next word the eye 
had moved on to fixation 10 in the first line and then to fixations i, 2, 
and 3 in the second line. The voice was evidently lagging at this point. 
As the voice was pronouncing "upon" and the first part of "which," 
the eye was at the fourth fixation of the second line. While the voice 
was finishing the word "which" and saying "many books and papers," 
the eye was held steadily at the fifth fixation in the second line. This 
fixation was much longer than the average, lasting for 44 fiftieths of a 
second. The voice moved over all or part of five words during this 
fixation, making the eye-voice span at the end of the fixation 22 letter- 
spaces narrower than it was at the beginning. 

All of the plated are to be read in the same manner. The positions 
of the eye, while the voice is pronouncing any word, may be foimd by 
following the diagonal lines leading from that particular word to the 
eye-fixations. The position of the voice, while the eye is at any fixa- 
tion, may be likewise determined by following the diagonal lines leading 
from that particular fixation to the words in the voice-line. The length 
of the eye-voice span may be foimd by counting the number of letter- 
spaces in the interval between the position of the voice and the eye. 
If the voice moves over more than one word during a single fixation 
there will be a maximum and a minimum span, with a range between 
the spans equal to the distance covered by the voice while the eye is 
stationary. This maximum and minimum span is well illustrated in 
the second line of Plate XXI. At fixation 5 in this line the eye remained 
fixated while the voice covered several words. From the position of 
the voice to that of the eye at the beginning of the fixation there is a 
span of 36 letter-spaces, while the distance between the voice and the 
eye at the end of the fixation is only 14 letter-spaces. In this case 
the maximum span is 36, the minimum span is 14, and the range of 
the movement of the voice during the fixation is 22 letter-spaces. The 
average span at this position would be 25 letter-spaces. 

In the third line of Plate XXI an infrequent type of eye-movement 
.occurs which will need explanation. Between the second and fourth 
fixations in this line the eye made a long sweep to the right, placing 
the third fixation nearly at the end of the line. An examination of the 
film will show that there was also an upward movement of the eye, 
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which indicates that instead of fixation 3 being a long look ahead, it 
was really a regressive movement back to the end of the preceding line. 
This is indicated in the plate by dotted lines, showing that while this 
fixation occurred during the series for line 3, it was properly a fixation 
back upon line 2. This tjqje of movement occurred at intervals in the 
reading of many of the subjects. 

A comparison of the records in Plates XXI-XXIX will bring out 
the many variations in eye-voice relationship, and will also show the 
points of general similarity. The elastic nature of the eye-voice span 
is clearly indicated and the eflFect of position in the sentence and line 
can be observed in detail. The eflFect of the three difficult words intro- 
duced in lines 5 and 6 is quite marked, causing an inunediate break in 
the habitual eye- voice relation and reducing the span to nearly zero. 

An opportimity is afiforded here to check the validity of the method 
of computing the average span from a few positions in the selection, as 
was done in the preceding chapter. A comparison shows that when 
the average span for every fixation is used, the average span for the 
selection is a little wider than when computed from the eight or nine 
positions in the paragraph. For Subjects Hi and Ei, Plates XXI and 
XXVm, the average span obtained by using every fixation was 3 . 2 
letter-spaces longer than when averaged from the nine positions in the 
paragraph. The reason for this diflFerence is easily explained. The 
average eye-voice span for the end of a sentence was found to be much 
narrower than for other points in the selection. For the eight positions 
used in the elementary-school selection, two were at or near the end of 
a sentence. The average for the selection, therefore, was influenced by 
25 per cent of the samples representing eye- voice spans which varied 
from the average more than did the other 75 per cent. In the whole 
elementary selection there were only three sentences and consequently 
only a few words influenced by being in that position. However, 
there were forty-three words in the entire selection, which very materially 
reduced the influence which the narrower span, at the end of sentences, 
would have on the general average. The same would be true for the 
high-school selection. Since it has been shown that the relative shorten- 
ing of the span at the end of a sentence is more evident with good than 
with poor readers, and since both Subjects Hi and Ei are good readers, 
the error in the averages for the poor readers would be still less than 
for these two subjects. Whatever small amount of error does exist for 
the sampling method, it would aflfect the results of the preceding chapter 
in only one respect: it would slightly enlarge the diflference in the width 
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PLATE XXVI 
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PLATE XXVn 
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PLATE XXVni 




Continuous eye-voice relationship, Subject Ei 
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of span which was shown to exist between the good and the poor readers. 
It would have no influence on the other results since they are all in the 
nature of relative comparisons and whatever difference exists would 
exist for the whole group. 

ELASTIC NATURE OF THE EYE-VOICE SPAN 

One of the characteristic features of the eye- voice span is its varia- 
tion in width from word to word through the selection. The span is 
sometimes very wide and sometimes narrow, apparently expanding and 

TABLE XIII 
Elasticity of Eye- Voice Span — Subject Hi 



Line and Fixation 
Number 



II-I 
II-2 

n-3 

II-4 
II-6 

III-i 

III-2 

III-3 

III-4 

III-5 
III-6 

III-7 

III-8 

III-9 

IV-i 
IV-2 

IV-3 

IV-4 

IV-5 
IV-6 

IV-7 
XI-i 

XI-2 

XI-3 
XI-4 

XI-5 

XI-6 

XI-7 



Maximum Eye- 
Voice Span 



l8 

15 
24 
32 
36 
18 

21 
16 

7 
24 
14 
17 
27 
32 
13 

30 

24 
21 

24 

24 
26 

25 

44 

41 

39 

45 
46 

5 
36 



Minimum Eye- 
Voice Span 



17 
14 
23 

25 

13 
10 

19 

14 

5 
22 

II 

15 

19 
21 

6 

29 
II 

12 

10 

23 
23 
17 

34 

31 

37 

41 

37 
2 

29 



Range of Span 



I 
I 
I 

7 

23 
8 

2 
2 

2 
2 

3 
2 

8 

II 

7 

I 

13 

9 

14 

I 

3 
8 

10 

10 

2 

4 
9 
3 
7 



Length of Fixation 



12 
10 
14 
9 
44 
13 

7 

7 
II 

II 

II 

13 

14 

15 
16 

14 
22 

20 

32 

17 
12 

6 

12 
12 

9 

7 

14 
10 

II 



contracting according to the demands made by the material read. 
Table XIII shows this elastic nature of the span for four lines of the 
reading of Subject Hi. This table gives the maximum and the mini- 
mum eye- voice span, the range, and the duration of the pause for each 
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fixation in lines 2, 3, 4, and 11. In the second line the maximum span 
is comparatively small, then large and finally small again. In the 
fourth line the maximum span is wide for every fixation but the minimum 
span shows considerable variation. In line 1 1 there is an exceptionally 
wide maximum span for every fixation except the sixth. The reason for 
this variation is that fixation 6 makes a long regressive movement which 
cuts the span nearly to zero. The eye-voice span of this subject shows 
an elasticity both within the line and from line to line. The relation 
of the eye and voice is apparently adjusted according to the 
demands made upon the reader by the material. As noted in 
the preceding chapter, the beginning and end of a sentence 
demand a dilBFerent type of eye-voice span. There are without doubt 
other factors which influence the width of the span, among which difficult 
words and difficult meaning would have a place. It has already been 
shown that the eye- voice span of the immature reader is narrow, while 
pupils with more mature reading habits have a wider span. An exami- 
nation of Plates XXI, XXII, XXIV, and XXV shows very clearly 
that when the difficult words in lines 5 and 6 are encountered the sub- 
jects who are mature readers return at once to a type of reading which 
can be described as less advanced and keep their eye and voice very 
close together. The elastic nature of the eye-voice span is very evident 
when such difficult words are encountered. A more detailed anaylsis 
of the reaction to difficult words will be given in the latter part of this 
chapter. 

RELATION OF EYE-VOICE SPAN TO LENGTH OF FIXATIONS 

An examination of the records of the subjects used in this investi- 
gation will show that while the median duration of a fixation pause 
varies from 9 to 13 fiftieths of a second, there frequently occur fixations 
which are very much longer. A tabulation of the fixation pauses of 
nineteen high-school subjects shows an average for each subject of 
14 fixations which are more than 20 fiftieths of a second in length. 
The length of these long fixations varies from 20 to 93 fiftieths of a 
second. This unusual behavior on the part of the eye calls for an 
explanation. It was thought that an analysis of the continuous rela- 
tionship of the eye and voice might help to explain the long fixations 
by showing what the voice was doing during those comparatively long 
intervals. The cause of these long fixations may be due to a number 
of factors. One possible hypothesis is that a long fixation occurs when 
the eye reaches too great a distance ahead of the voice, and that the 
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eye rtoiains fixated until the voice catches tip to a convenient position, 
when the eye moves forward again. In terms of this hypothesis a 
long fixation would mean a period during which the voice was trying to 
catch up with the eye. 

In order to test this hypothesis a study was made of the ten longest 
and ten shortest fixations for each of ten subjects. The average maxi- 
mum and minimum spans and the rajige were tabulated for each sub- 
ject. If the h3^thesis were true, the maximum span and the range 
should be greater for the long fixations than for the short ones. Such 
a condition would be evidence that, in case of the long fixations, the 
eye had been leading by too wide a span and that a long fixation was 
provided for the voice to catch up. The result of the comparison of 
the fixations of the ten subjects is given in Table XIV. The table 

TABLE XIV 
Relation of Eye- Voice Span to Length of Fixations 





Ten Longest Fixations 


Ten Shobtest Fixations 


Subject 


Maziinum 
Span 


Minimum 
Span 


Range 


Maximum 
Span 


Minimum 
Span 


Range 


Ei 


18.6 

149 
14. 1 
27.7 
18.9 

22.8 

22.5 
20.8 
20.4 


II. 9 
8.1 

9-3 
16.0 

10.7 

21.6 

II. 8 

13-9 
II. 3 
"5 


6.7 
6.8 

4.8 
II. 7 

8.2 

9.8 
II. 

8.6 

9.5 
8.9 


IS-3 
16.7 

13.8 
29.6 

17.6 

25.9 

23.0 

15. 

18.6 

20.0 


134 

13. S 

II. 6 

24.3 
15.0 
22.0 
19.6 
12.2 

15-2 

17.0 


1.9 

3.2 
2.2 


E< 


** J 

E8 


Hi 


5.3 
2.6 


Hs 


**j 

H8 


3.9 

3-4 
2.8 

3.4 
3.0 


Hio 

H22 

H23 

A3 


**o 


Average. . . 


21.2 


12.6 


8.6 


19.6 


16.4 


3.2 



should be read as follows: The record of Subject Ei shows, for the 
ten longest fixations, an average maximum span of 18.6 letter-spaces 
an average minimum span of 1 1 . 9 letter-spaces, and a range of 6 . 7 
spaces; and for the ten shortest fixations, a maximum span of 15 .3 letter- 
spaces, a minimum span of 13 .4 spaces and a range of i . 9 spaces. 

The averages for all of the ten subjects do not fully justify the 
hypothesis. The maximum span for the long fixations is greater than 
that for the short fixations, but only by a small amoimt. It is not a 
satisfactory explanation to say that an average span of 21.2 letter- 
spaces was so great as to cause a very long fixation, while a span of 19.6 
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letter-spaces was not found inconvenient and was accompanied by the 
shortest fixations. The difference is not great enough to justify 
the h3^thesis, and the conclusion must be drawn that width of eye- 
voice span is at least not a large factor in the cause of long fixations. 

The average range, for all subjects, for the long fixations is 8.6 
letter-spaces, while for the short fixations it is only 3.2 letter-spaces. 
This cannot be regarded as an explanation of the cause of the long 
fixations, but it merely shows that the voice is moving over a greater 
range during the long pauses. 

The data presented in Table XIV cannot be regarded as sufficient 
evidence to establish a causal relationship between a long eye-voice 
span and a long fixation pause. When the span becomes too long for 
convenience the eye seems to react by a series of short fixations covering 
small intervals as often as by a single long fixation. The eye is the 
controlling factor rather than the voice, and other factors of perception 
must operate to lengthen the eye pauses. 

A cue to a possible cause of the long fixations may be found from 
another source than the eye-voice span. The eye-movements of all 
high-school subjects were radically modified when the three difficult 
words in lines 5 and 6 were reached. These words were new to all of 
the high-school subjects. Two characteristic differences are evident in 
the behavior of the eye toward these words. The number of fixations 
is greater and the percentage of long fixations is larger when the difficult 
words are encountered. 

Plate XXX shows a comparison of the eye-movements of six high- 
school subjects in reading these three words. The colunm of numbers 
at the right of the plate gives the median length of all fixations'. The 
first line of the plate gives the record of Subject Hi. The median 
length of the fixations of this subject for the whole selection was 12 
fiftieths of a second. In reading these words 13 of the 17 fixations are 
longer than the median. Of these 13 fixations, 9 are more than twice 
as long as the median for the selection. Subject Hs, in the next line, 
makes 23 fixations on the three words, 18 of which are longer than 
the median. Subject Hio, in the fourth line, makes only 9 fixations of 
which 6 are greater than the median. Two of these 6 are very long, 
however, being 67 and 72 fiftieths of a second. 

The results shown by Plate XXX make it clear that difficult words 
are one cause of long fixations. They suggest that an explanation of 
the occurrence of long fixations may be found in the content of the 
reading selection. In order to test this possibility, a study was made of 
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all fixations which were longer than 20 fiftieths of a second in the records 
of nineteen subjects. The readings of these nineteen subjects showed a 
total of 259 fixations which were over 20 fiftieths of a second in length. 
The selection which these subjects read contained ninety words. If the 
long fixations simply occurred at random there should be an average of 
2 .9 for each word in the paragraph. The number and duration of these 
long fixations, for each word in the selection, are given in Plate XXXI. 
This plate shows that three of the pauses occurred on the first word, 
"the," and that their duration was 38, 22, and 30 fiftieths of a second. 
Only one long fixation occurred on the word "two," three fell on the 
word "men," two on "were," etc. The point of interest in the plate is 
that the long fixations are not distributed in a random fashion with 
2.9 falling on each word, but that they occur much more frequently 
on certain words than on others. The greatest number of long fixations 
fall upon the words "hyperaesthesia," "hypnagogic," and "hallucina- 
tions," these words receiving 31, 22, and 16 fixations respectively. 
Since these are the most difficult words in the paragraph, there can be 
no doubt that difficulty is one factor causing long fixation pauses. It 
will be noticed that thirteen words each receive as many as six or more 
of these long fixations. These words are underlined in the plate. 

If the same cause operates to produce long fixations on all of the 
words, there must be some point of difficulty connected with the words 
receiving a larger number of such pauses. The word "consciousness" 
in the last line and the word "grew" following it appear to present 
difficulties. This is doubtless due to the fact that "consciousness" is 
not a conmion word to high-school pupils, and when used with "grew" 
it presents an idea which is difficult and unfamiliar. The phrase 
"objects need not" in the third from the last line presents familiar 
words in an unfamiliar combination. The whole quoted sentence con- 
tains a difficult thought, and by the time this phrase is reached the 
difficulties come to a focus. The fact that "objects" has the same form 
both as a noun and as a verb may add to the confusion. No explana- 
tion is offered as to why "namely" in the eighth line should receive six 
long fixations. In line 6 the word "further" is not as common with 
high-school pupils as the form "farther" which might account for the 
difficulty. In line 4 the words "began" and "read" both present tense 
difficulties. The word "began" is often confused with "begun." The 
word "read" is spelled alike for both present and past tense but is pro- 
nounced differently and often causes trouble in reading. No explana- 
tion is offered for the word "subject." 
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PLATE XXXI 
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The results of this form of tabulation indicate that difficulty of 
material must have some relation to the length of fixations. No other 
explanation is apparent which could account for the fact that only 
six long fixations fall on the ninth line while thirty-one fall on the tenth. 

A similar form of study was applied to the elementary pupils. 
Their records showed that long fixations were distributed over aU the 
words of the selection. Apparently even simple words present difficulties 
to a child in the elementary schocfl. 

The interpretation of the foregoing data must be related to the 
development of reading habits. The records of the elementary subjects, 
whose reading habits are still immature, show that long fixations are 
frequent and occur all through the selection. Evidently long fixations 
are characteristic of immature types of reading. The high-school and 
adult subjects represent more mature readers. In general they have 
outgrown the long fixation habits. However, when words of special 
difficulty or difficult phrases are encountered, they return immediately 
to the primitive type of habits characteristic of the immature reader. 
Earlier in this chapter the same kind of a reversion to primitive reading 
habits was observed in the narrowing of the eye-voice span when difficult 
words were encountered. 

The conclusion to be drawn regarding the long fixations is that 
width of eye-voice sp)an is not a determining factor. The return to 
immature reading habits caused by encountering difficulties in the 
reading material is apparently a more adequate explanation. 



CHAPTER IV 

THE EYE-VOICE SPAN AND THE RECOGNITION OF MEANING 

MATERIAL AND METHOD USED 

The use of a photographic method gives the most accurate measure 
of the eye- voice span. The general use of this method is limited, how- 
ever, by the very elaborate apparatus which is involved. It would be 
desirable to have a device which would give objective information 
regarding the eye-voice span without use of apparatus. Quantz, in 
his study cited in the introductory chapter, called attention to a fact 
which is of special significance. He suggested that certain words which 
are spelled alike but pronounced differently might be used to determine 
eye, voice, and meaning relationships. This chapter reports the testing 
of such a device by photographing the eye-movements which occur 
when such words are encountered in the reading. 

A paragraph of twelve lines was constructed, which contained six 
words which are spelled alike but pronounced differently. The sub- 
jects were not informed that the paragraph was unusual in any respect, 
but were instructed to read it carefully in order to get the meaning. 
The subjects read orally and were not allowed to glance over the selec- 
tion before beginning to read. The test passage used was as follows: 

The boys* arrows were nearly gone so they sat 
down on the grass and stopped himting. Over 
at the edge of the woods they saw Henry 
making a bow to a little girl who was coming 
down the road. She had tears in her dress 
and also tears in her eyes. She gave Henry a 
note whi.ch he brought over to the group of 
young hunters. Read to the boys it caused 
great excitement. After a minute but rapid 
examination of their weapons they ran down 
the valley. Does were standing at the edge 
of the lake making an excellent target. 

87 
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The test words in the paragraph are "bow" in line 4, "tears" in line 5, 
"tears" in line 6, "read" in line 8, "minute" in line 9, and "does" in 
line II. The paragraph is so constructed that the meaning of these 
words is not evident until the next few words in the sentence are read. 
For example, in line 5, the word "tears" is ambiguous until the word 
"dress" is reached. The hypothesis in regard to the eye-voice span is 
that no error will be made in the reading if the span is wide enough to 
enable the reader to take in the word "dress" before pronouncing the 
word "tears." If the span is not wide enough to do this, there is a 
strong probability of error. By varying the distance between the test 
words and the part of the sentence which qualifies it, a rough measure 
of the width of the eye- voice span can be secured. If this hypothesis 
is correct, subjects having a wide eye-voice span should make fewer 
errors than those whose span is narrower. 

The use of such a paragraph will also help to answer the question 
as to where the recognition of meaning occurs in the reading process. 
Does the recognition of meaning accompany the eye or the voice, or is 
it intermediate ? A similar question could be raised in regard to silent 
reading. 

ORAL READING OF TEST PASSAGE 

Photographs were made of the eye-movements of a number of sub- 
jects while reading this selection. A comparison of the behavior of the 
eye, when encountering one of the test words, with the dictaphone voice 
record will show how closely the two are related. Plates XXXII- 
XXXrV give the records of the oral reading of this selection by three 
subjects. 

Plate XXXII gives the record of Subject H13, a good reader from 
the junior class. In the reading of the first line of the selection, a long 
regressive movement occurred at the sixth fixation, carrying the eye 
back over the word "nearly." The dictaphone record showed that he 
had trouble with this word, hesitating before pronouncing it and repeat- 
ing the first syllable as follows, "nea — nearly." The fact that the 
fifth fixation, the one just before the regressive moverbent, fell on the 
word "gone" would indicate that the eye had passed the word "nearly*' 
but was recalled when the voice reached it. Evidently the eye did not 
fully recognize the meaning of the word when it fixated on it the first 
time, and the regressive movement occurred to make sure of the meaning. 

The next diflSculty which is evident in the record of this subject is 
found in the fifth line on the word "tears." This was one of the test 
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PLATE XXXni 
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PLATE XXXIV 
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gr pat eJcoktement. Afper a Inijiiite bJt jrapild 

/< 7 Xi ly Ji A3 7 7 i XT ^ f 

/ X H 3 s L 7 ^ 

exGumLnation of tneir jreapbns they ran dpwnl 
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// Ik If 
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xsW II lif /* ^^'^]^ I'iis 13 isr 9 XI 



^ S7 i 



of th^ lake maJdnglan eze^l|L^l| target 

/dt i:t xt % i 1^ 1^ 

Oral reading of test passage by Subject A3 
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words and it caused the reader a great deal of trouble. The eye passed 
and returned to the word twice before the correct meaning was recog- 
nized. The dictaphone record read as follows: "She had - ah ^ tear 
(error) — tears (correct) in her dress." The difficulty experienced is 
clearly reflected in the eye-movements. In line 6 the reader approached 
"tears" very cautiously and was successful in avoiding an error. 

In the eighth line the word "read" caused a period of confusion for 
the eye. Following the eye-fixations in serial order, it will be seen 
that the difficulty did not appear until after the fifth fixation just 
following the word "it." The dictaphone shows that the voice pro- 
ceeded to the word "it" before being fully aware of its error. The 
record was as follows: "Read (error) to — read (error) to the boys 
read (correct) to the boys it — ." 

In the ninth line the word "minute" was mispronounced and left 
uncorrected. The voice repeated the phrase "but rapid" twice. The 
accompanying eye-movement may be seen in the third and fourth 
fixations of the next line. These fixations, as indicated by the dotted 
line, were regressive movements to the last two words of the ninth line. 

In the eleventh line the voice made a very long hesitation before 
pronouncing "does," but succeeded in pronouncing it without error. 
The film record shows that the eye passed back and forth over the 
word several times before the meaning became clear. The subject had 
evidently become cautious and did not attempt to pronounce the word 
until the meaning was recognized. 

Plate XXXIII gives the record of Subject Ai, a college student 
ranked as a poor reader. A correlation between eye and voice difficulties 
appears here as in the case of Subject H13. The word "bow" in line 4 
was mispronounced but was immediately corrected. The regressive 
movement from the fifth to the sixth fixation shows the location of the 
eye at the time of the readjustment. 

The word "tears" in line 5 was mispronounced and passed without 
correction. The voice also repeated the word "had" just preceding 
"tears." 

The voice had a very difficult time with the word "read" in the 
eighth line, repeating the phrase three times before reading it correctly. 

The reading was as follows: " read (error) to read (error) 

to the boys it caused read (correct) to the boys ." 

The difficulty in eye-movements was fully as great, the eye making 
26 fixations on the line. The confusion in eye-movements in the next 
line shows that the eye had made at least 10 fixations there before the 
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reading was corrected. Fixations 8, 9, and 10 in line 9 were regressive 
movements back to the end of line 8. 

The reaction to the word "does" in line 11 was a very long hesita- 
tion on the part of the voice, the word finally being pronounced without 
error. The fixations show that the eye was very busy during the 
pause and that it made a minute survey of both "does" and "were." 

Plate XXXrV, showing the record of Subject A3, brings out the 
same kind of correlation between voice and eye difficulty. This subject 
made errors in pronouncing "bow" in line 4, "tears" in line 5, "read" 
in line 8, "minute" in line 9 and "does" in line 11. More or less con- 
fusion in eye-movements can be observed in all of these positions on 
the plate. 

The records of these subjects make it very evident that certain 
characteristic confusions in eye-fixations accompany points of difficulty 
in oral reading. A comparison of the percentage of errors made in the 
reading of this selection with the eye-voice span as determined by the 
other part of this study would show whether any relation exists between 
width of eye-voice span and these same oral-reading difficulties. 

TABLE XV 
Ersors in Word Test Paragraph — Oral Reading 



Subject 


Number Test 

Words in 

Passage 


Number Correct 


Number Errors 
Corrected 


Number Errors 
Not Corrected 


Average Eye- 
Voide Span 


H4 


5 
6 

6 

5 

5 
6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


3 

2 
I 


3 
2 

4 
3 
4 
2 

4 

4 
2 

I 

I 




3 
4 

I 

I 

3 


I 



2 

I 

2 

2 

I 

2 


2 

I 
I 

4 

I 

I 
2 
2 
2 
2 
I 

2 

4 
3 


10. 


Hs 


12.0 


^^0 

H6 


12.4 
9.6 

13.7 

13.8 
17.6 
12.3 

8.5 

"5 
12.8 


Hii 


H12 


H13 




H14 


His 


^^^o 

H16 


H18 


Hio 


H2O 


23.0 
12. 2 


Ai 


A2 


9.3 
13.6 


A3 


* "O 



Table XV gives the data for the reading of a selection containing 
this kind of test words by 15 subjects. The table shows the number 
of test words in the passage, the numbers pronounced correctly the fiurst 
time, the number of errors which were corrected, the number of errors 
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not corrected, and the average eye-voice span. Table XVI is made up 
from Table XV, and shows the relation of errors in the test paragraph 

TABLE XVI 

Relation of Ersoks in Word Test Paragraph to Eye- 
Voice Span 



Number of Subjects 


Test Score— Per cent of 

Words Correct and 

Corrected 


Average Eye-Voice 

Span 


I 


I-20 

21-40 
41-60 
61-80 
81-100 


9.6 

9.3 

II. 3 
12.6 


I 


2.\ 


6 


c 


14.8 


O ' • 




1-20 



21-40 



41-60 



61-80 



81-100 



Fig. 12. — Relation of errors in word test paragraph to eye- voice span. Percentage 
of words correct shown on horizontal axis. Average eye- voice span on the vertical axis. 

to the eye-voice span. This table is based upon the percentage of test 
words in the paragraph which were pronounced correctly at first or 
were immediately corrected. It should be read as follows: One subject 
pronounced from i to 20 per cent of the words correctly and had an 
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average span of 9 .6 letter-spaces, one pronounced from 21 to 40 per cent 
correctly and had an average span of 9.3 letter-spaces, two pronounced 
from 41 to 60 per cent correctly and had an average span of i.i .3 spaces, 
etc. The same data are shown graphically in Figure 12. A distinct 
positive correlation is evident between a wide eye- voice span and a high 
score in reading the selection. A subject with a wide span has an 
opportunity to interpret the meaning in larger units and is able to get 
the correct meaning before the voice reaches the points of difficulty. 

Two facts stand out clearly as a result of the use of the paragraph 
containing the test words. The first is that difficulties in the recogni- 
tion of meaning are reflected in the character of the eye-movements. 
The second is that subjects with a wide eye- voice span have less difficulty 
with such material than do subjects with a narrower span. Whether 
the eye-voice span is a cause or an effect will need to be determined by 
a careful analysis of the development of reading. This question will be 
considered in the last section of this chapter. 

SILENT READING OF TEST PASSAGE 

The facts brought out in the oral reading of the test passage suggested 
that a comparison with silent reading might be of interest. With this 
purpose in mind, photographs were taken of the silent reading of the 
same passage by a number of subjects. Plates XXXV to XXXVII 
show the records of these readings. Plate XXXVI gives the silent- 
reading record of Subject H7, a good reader from the sophomore class. 
This subject made a great many fixations per line all through the selec- 
tion, which was due to the direction to "read it carefully in order to get 
the meaning." The larger number in the first line shows the reaction 
of the eye to new material. Eye-movements for the first line of any 
selection are seldom characteristic of the movements for the selection 
as a whole. The reading of the next three lines shows that the eye had 
settled down to a rhythmic movement. Apparently the word "bow*' 
in line 4 caused no difficulty. 

In line 5 the word " tears'' caused a break in this rhythmic move- 
ment but the correct meaning was evidently obtained without great 
difficulty. In the next line the word "tears" caused considerable dis- 
turbance, and several regressive movements were necessary. The 
word " read " in line 8 caused little trouble. In line 9 the word " minute " 
apparently created a great deal of difficulty. The eye behaved in the 
same manner in this as it did in the oral selections at a point where 
the voice had difficulty. 
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PLATE XXXV 
A 3 ^ f S' if? f iO 

Thi bo^B* Irrowij were k^ajrly gone so they skt 
doinlon the grass and stopped bantingL Orerl 

IX, 3 *^ S i 

ai the ledge of the wo|>d8 they I saw Henjry 
I X s M^ 3 i 7 

makkng a Jow Ito A little girl | who was ooliing 

3^1** s 7 i % to 9 

doi|n The road. Bhel iLad tejars in nejr drtss 

and ilso tears in h^r pyes. I Shi gkyk kenrjr i 



X I 



nofte whloh he brought oyer ta the group of 

-t / 3 7^ H i J /o 9ii 

yoTuw huntejrs. aekd to the b6ys it oaukedll 

^ 13 V S' i 7 

great exoikemenft. Afttr a minutje but rapldl 

X I 3 V . S 7 i S 

examinatibn of pheir Weapons tpiepr ran dkwn 

the yklley. IPoes we|*e IlianJlinl Iby tjie edg4 

I 3 X, V ^ i 7 

of kh^ lak^ makinjl an ex^llent tjargkt« 

Silent reading of test passage by Subject H3 
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PLATE XXXVI 

Tne pora* arrows ware nafllrljr gdne so Ippy sat 
dloini on ijhe grass and sioppsd hun-Ling* ojrer 
kX khe edrs of tfaU wood| the;^ sal Hclnry 

maiizJg a bow td a llttDLe girl i|lio wasl eomlng 

/ A 3 L "h s 9 7 i 

d^wn the road. 3h^ jiad teairs in hbr dress 

and aiso tjeajrs in npr eyeb. She raye Hinrl a 

nite wlLioh he brought oyer to ihe ^roup of 

X t 3 f L s 7 ^ 9 

yojing hxmter^. Readl \h khis bojp it eaused 

grlsat ezoitcment. Afper a mi gjulje kiU rapid 

x/ 3 L H^ S- 7 H ^ II t<^ 

exBrnll nation if theizj weapons tipy rkn down 



the Talley. Does were standing by the edge 



of the lake making an ezoellent target. 

Silent reading of test passage by Subject H7. (** — end of film) 
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PLATE XXXVn 
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downlthp road. She 



/ X 3 



\ 
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.^ f H 3 ^ j 
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/o // 



XI m 

7X I 
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1079 f 9 r Ir mh 7 
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itH 13 

' 3 X 



\ Ili \ M? i 



the VI 



e edge 



examliiation op thedr weapons phey rkn down 

t 17 IX. *s s 

aiLley. IIoLb «pe jitkndJLnglby ijh 
of thl lilde rnkkkng |ui eicoellent target 

Silent reading of test passage by Subject A4 
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The record of Subject A4, a good reader from the college, is given 
in Plate XXXVII. This subject also shows a characteristic reaction 
to the first line of the selection, not falling into a rhythmic movement 
until the beginning of the second line. 

The record of line 4 shows clearly that the word "bow" presents a 
difficulty. Evidently the wrong meaning was used at first and the eye 
returned to it several times before getting the correct interpretation. 
The word " tears" did not cause any marked disturbance in the reading. 
"Read" in line 8 and "minute" in line 9 each caused a radical change 
in eye-movement. The same kind of confusion occurs with these two 
words which, in the oral readings, accompanied a serious error in the 
reading. In line 11 the word "does" causes fully as much trouble as 
in any of the oral selections. This shows that the eye-movements in 
both oral and silent reading are largely controlled by the recognition of 
meaning. 

THE RELATIONSHIP BETWEEN ORAL AND SILENT READING 

The preceding sections have shown that the difficulties in both 
oral and silent reading are indicated by similar disturbances in eye- 
movements. The eye-movements are evidently more directly related 
to recognition of meanings than are the eye- voice spans. The reasons 
for this can be brought out more clearly if we review the development 
of reading from its early oral stages to the later and more mature stages 
of silent reading. 

In a primitive or very immature type of reading the eye and voice 
proceed exactly together. The recognition of meaning also accompanies 
them. Progress at this stage is made a word at a time, or, if the word 
is too complex, progress is by shorter units, even letters. The attention 
span is so small that the eye does not move on until the voice has pro- 
nounced the word or syllable. In the case of words which are new to 
sight, but whose meaning is known when heard, the meaning is arrived 
at only by the sounding and pronouncing of the word. The oral pro- 
nunciation is a definite step in the recognition of meaning. A concrete 
example of such an eye- voice-meaning relationship is found in Plate VI, 
line I. Here the reader is keeping his eye fixated upon the word while 

• 

he is pronouncing it and getting its meaning. This pupil, who is a 
poor reader from the second grade, has a primitive, immature type of 
reading habit. Line i of Figure 13 represents graphically such a situa- 
tion. The eye, JB, the voice, F, and the meaning, M, keep very close 
together. 
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Plate VIII shows the record of Subject E7, a poor reader from the 
third grade, who keeps his eye an average of 8 letter-spaces ahead of 
his voice. This reader exhibits a little more complex type of reading 
habit. The attention span has developed until the meaning can be 
followed even though the eye is some distance ahead of the voice. In 
Figure 13 this pupil is represented by line 2. The eye is shown to be 
8 letter-spaces ahead of the voice. Since this reader is still very imma- 
ture and has a narrow eye-voice span it seems probable that he still 
relies on his oral pronunciation to get the meaning of his words, and for 

^ 



^: 



3U,« L 



4» = « 



H 



/ 



:* E 

H y 



Fig. 13. — The development of the attention span in reading 

this reason the meaning, M, is located a little nearer the voice than the 
eye. As the student learns to read to himself the meaning attaches 
itself more closely to the position of the eye. Accordingly, in the other 
lines of Figure 13, M is located nearer the eye than the voice. The 
whole matter of the location of M in the figure is merely schematic 
since there is no objective evidence upon which an exact location can 
be based. 

The attempt to locate the position of M presents a very complex 
problem. Meaning itself is* not a unitary and complete sort of thing 
which occurs instantaneously at certain points through the reading. 
After a reader has mastered his vocabulary, the recognition of the 
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meanings of words, except in the case of new or diffigtdt ones, doubtless 
occurs as soon as the eye perceives the words. TRo^W^tgnition of the 
meaning of words therefore might be said to keep pace-"with the eye. 
But the complete meaning of a sentence or a paragraph i^hot'ipade up 
by summing together the individual meanings of the Wbrds? The 
meaning of each word in a sentence is modified by what precedes.and 
follows. Phrases, clauses, or whole sentences are the units an9. Ufe"- 
recognition of the complete meaning must be in a Uquid state during-''/'-, 
the reading process, being subject to continual change and being held' ' 
in the mind in a tentative fashion until the end of the unit of thought 
is reached. To speak of a location for the recognition of such a develop- 
ing meaning as this would probably refer to the focal point in the moving 
conscious state or attention span by which the mind "carries on" in 
the reading process. That this focal point or the apex of the moving 
attention span would be nearer the eye than the voice is also indicated 
by the amount of conscious attention given to these two factors. The 
motor reaction of the voice ultimately becomes quite automatic. It 
follows along behind the eye at a distance such that the immediate 
memory association with the material perceived is kept intact but it is 
back in the margin of consciousness as long as no special difficulty is 
encountered. The principal part of the attention span is concerned 
with the new material which the eye is receiving, and with translating this 
into the meaning whole. Consequently the focus of attention is cen- 
tered around the eye and the meaning, while the voice is largely left to 
pronounce the words automatically with a minimum amount of con- 
sciousness accompan3dng it. 

The successive lines in Figure 13 represent increasing degrees of 
maturity of reading. Line 3 shows the record from Plate XXII of 
Subject H5, whose average eye- voice span is 12 letter-spaces. Line 4 
shows the record from Plate XIV of Subject E22, whose average eye- 
voice span is 19.7 letter-spaces. Line 5 shows the eye- voice span of 
Subject Hi at a fixation in the next to the last Une in Plate XXIa. At 
this point the reader's eye was 46 letter-spaces ahead of her voice, which 
indicates a high degree of maturity of reading habits. 

The previous chapters of this study have pointed out that there is 
a close relationship between a good quality of reading and a wide eye- 
voice span. The question was raised as to which of the two is cause or 
effect. It would appear that both are effects, and that the causal 
element is the existence of a general attention span wide enough to hold 
a large number of words or reading elements in the mind at one time. 
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The preceding e\d^^ce shows that a poor, immature reader can hold 
only a few le^t^^^f words in the focus of attention, while more mature 
readers aref lie 'ones who have a wide attention span. Progress in 
reading ^oulti therefore be a matter of the development of the span of 
attentiipfr.tb such a degree that it would be possible for the eye to keep 
a Considerable distance ahead of the voice and thus provide a wide 
.*.h^cgin for the interpretation of meaning. The extent to which such a 
;'\]-^pan may be developed, or to which it is dependent on factors of native 
'- * capacity, will need to be determined by further experimentation. The 
problem would seem to be worth a careful investigation through an 
elaborate training experiment. 

It is an interesting fact to note that Subject Hi, who at one point 
had a maximum span of 46 letter-spaces, reduced her span to 5 letter- 
spaces when the word "hallucination" was encountered. The same 
tendency to cut down the width of the span is evident whenever any 
diflSculty is encountered. At such times the reader is placed in the 
same situation as a child, and returns at once to the same primitive 
type of eye-voice relationship which is characteristic of the habits 
of the immature reader. 

The relation of oral to silent reading can now be shown more 
clearly. In such a case as that represented in Figure 13, line i, the 
attention span for oral or silent reading would be the same, since the 
eye, voice, and recognition of meaning move along as a unit. As more 
mature reading habits are formed the nature of the attention span 
becomes diflFerent for the two processes. For oral reading it includes 
the, eye and meaning and also in a lesser degree the voice which, because 
of the automatic character of its reaction, allows its conscious control 
to be much reduced in intensity. The silent-reading process is entirely 
relieved of any attention to the voice and the whole of consciousness 
can be focused upon the eye and the meaning. Such a situation is 
represented in Figure 13 by line 6. It cannot be assumed, however, 
that in silent reading the width of the attention span is limited to the 
space from the eye to the meaning. The general range of attention 
must cover the reading material by complete thought units, and in 
the silent-reading process the width of the attention span must be 
great enough to do this. When the reader cannot maintain a span 
sufficiently wide for this, he falls back into more primitive habits and 
pronounces the words to make the meaning clear. 

It has been pointed out that when difficulties are encountered in 
oral reading the eye-voice span is immediately reduced to a primitive 
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form. The same thing occurs in silent reading. When the difficult 
words in the test paragraph were encountered in silent reading, the eye 
returned to the word causing the difficulty, just as it returned to the posi- 
tion of the voice in oral reading. An example of such a case is shown in 
Plate XXXni at the word " read " in line 8. Here the reader experienced 
a difficulty in interpretation of the meaning at that point, and the eye 
which has passed the word "boys,** returned to the word "read," 
cutting down the span from the eye to the recognition of meaning to 
zero in the same manner as in oral reading. If the difficulty in getting 
the meaning in silent reading is sufficiently great, there is a reversion 
not only to the habit of bringing the eye back to the location of the 
recognition of meaning, but also to the most primitive habit of silently 
pronouncing the words. This reinstates the most primitive form of 
reading where the eye, the voice, and the meaning proceed together. 

The development of the reading process may therefore be traced 
through three stages. First, the most primitive or inunature stage of 
oral reading where the eye, the voice, and the meaning are all focused 
at the same point. Secondly, the more mature stage of oral reading 
where there is a considerable span between the eye and the voice, with 
the recognition of meaning occurring at a point nearer to the position 
of the eye. Thirdly, the stage of silent reading where the reader is 
entirely relieved of any attention to the voice and where the entire 
attention can be given to the eye and the meaning, making possible 
the development of a much higher degree of proficiency. 

In chapter ii it was observed that some good readers in the fifth 
grade had an average eye-voice span greater than many high-school 
pupils. The fact that some pupils had developed such a wide span 
during the first four years of school would indicate a possibility that, 
with sufficient emphasis and appropriate method, a wider span could 
be developed with other pupils. The time for the teaching of oral 
reading is during the first four school years. By the time the fifth 
grade is reached the mechanics of reading should be mastered by the 
pupils and a larger amount of silent reading given. Figure 3 makes it 
clear that a great many pupils have not succeeded in developing a wide 
eye-voice span even at the high-school level. If the assumption is 
true, as the evidence indicates, that a wide eye-voice span is closely 
related to a wide attention span, and that a wide attention span is 
essential to good silent reading, it is highly important that a wider 
eye-voice span should be developed if possible during the first four 
years of school. It should be developed during these years, first, 
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because that is the period during which oral reading predominates, and 
secondly, because the advantage of a wide attention span should be 
made available for silent reading by the beginning of the fifth grade. 

The fact that the subjects from the freshman class of the high school 
showed a wider eye-voice span than the subjects from the sophomore 
and junior years was ascribed to the special training given to this class 
by the English department. Evidently there were some elements of 
method in the special training which a£Fected the eye-voice span. These 
specific methods should be available for use in the first four school 
grades. The results of this investigation indicate that the develop- 
ment of the eye-voice span is a factor of sufficient significance, for both 
oral and silent reading, to warrant further research through a training 
experiment making use of specific methods having this end in view. 
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CHAPTER I 



INTRODUCTION 



Numerous investigations in the psychology of reading and in the 
measurement of reading ability have developed a valuable body of 
scientific information about the methods of reading words and sentences 
of the ordinary kind, but the reading of numerals has had only 
occasional attention in these studies and that merely in an incidental 
way. Such work on reading as has been done in the field of arithmetic 
has concerned itself with isolated numerals rather than with numerals 
set in sentences or problems. 

The present investigation is concerned with the reading of numerals 
both in separate lines and in the context of arithmetical problems. The 
first part of this report describes a series of studies, based on introspective 
observations, of some of the relatively definite and highly developed 
habits of graduate students in reading numerals both isolated and in 
problems. The second part of the report deals with this same class of 
readers and with the same kinds of reading materials, but employs 
objective methods. 

For the first part of the report the data were obtained by recording 
introspective observations which were made by the subjects after they 
had read a set of arithmetical problems in which numerals occurred. 
The introspections were supplemented by directly observing and report- 
ing the results of the reading of isolated numerals. The information 
secured in this preliminary work serves as a basis for the interpretation 
of the data obtained in the second part of the investigation in which 
photographic records of eye-movements were secured. The whole 
investigation is only an introduction to the study of the methods 
employed by children in their gradual acquisition of the power of reading 
numerals. This large genetic study was the original aim of the present 
investigation. The intricacies of the problem turned what was originally 
thought of as an introductory investigation into an elaborate detailed 
study. Yet educational implications are present even in this preliminary 
work. Through the study of adults, a body of facts has been discovered 
which throws light on methods of reading problems in arithmetic to 
which children must ultimately attain, whatever be the initial habits 
through which they pass in the course of their development. 



PART I. PRELIMINARY STUDIES OF THE READING OF 
NUMERALS— BY INTROSPECTIVE METHODS 

CHAPTER II 

NUMERALS IN ARITHMETICAL PROBLEMS— FIRST 

PREUMINARY STUDY 

I. DESCRIPTION OF THE STUDY 

For the first preliminary study seven simple arithmetical problems 
were used. These were so formulated that each included a set of from 
one to four numerals. The problems were so made up that while the 
numerals in each one were similar, those which were used in the diflFerent 
problems exhibited variations in length. The numerals in problems 
I, 3, 5, and 6 are two in number in each case, but vary in digit-length 
from one to seven digits. Problem 2 includes a set of four numerals, 
each numeral being made up of from one to two digits; Problem 4 has 
four numerals made up of from three to four digits; and Problem 7 
uses a familiar date and two numerals of exceptional character, namely 
100 and 1000. 

The problems which were used in the first preliminary study are as 
follows: 

1. At 65 cents a dozen, what will 8 dozen eggs cost ? 

2. A man buys 5 tons of coal at 9 dollars a ton, and 3 cords of wood at 
12 dollars a cord. What is the total cost of both of them ? 

3. A farmer owns one farm of 286 acres, and another of 1754 acres. How 
many acres does he own all together ? 

4. A wholesale grocer has 4375 cases of canned com. To three customers 
he shipped 286, 2567, and 615 cases respectively. How many did he have 
left? 

5. If electricity travels on a wire at the rate of 288,106 miles per second, 
how long will it take to travel 144,053 miles ? 

6. If one railroad uses 2,191,504 cross ties during the year, and another 
railroad 617,450 in the same period of time, how many more ties does the one 
use than the other ? 

7. During 1918 a citizen bought four $100 Liberty bonds, and two $1000 
bonds. What is the total of the sum he invested in these bonds ? 

Ten graduate students of the School of Education of the University 
of Chicago were asked to solve all of the problems. They were instructed 
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to work the problems rapidly and accurately, and with pencil and paper 
or without, as they preferred. They were urged to observe faithfully 
the arithmetic problem-solving attitude from the beginning of a problem 
to its solution. After the answer of each problem was recorded the 
subjects were asked to describe in detail their experiences while reading 
the problem with special reference to the numerals. After the first 
problem had been solved and the reading of its numerals described, 
the subjects began to note the kinds of experiences they were asked to 
observe. As a result they were able to give the desired description 
more promptly and easily with each successive problem. These were 
recorded and condensed into tables I-VI. 

2. FIRST READING AND RE-READING DISTINGUISHED 

The most obvious and general fact noted in the records of the several 
subjects was their clear and unmistakable differentiation of the reading 
of a problem into two definite and distinct phases differing in time and 
in purpose, namely, the first reading and the re-reading. Subsequent 
sections of the investigation emphasize the importance of this observation 
concerning the distinction between two phases of the reading of a problem. 
The general procedure of each subject was, first, to read the problem 
through "to get the sense" or **to see what was to be done with the 
numbers," and secondly, to re-read one or all of the numerals, and 
sometimes also a few of the accompanying words. These re-readings of 
the numerals were for such purposes as ** verification" of their first 
reading, or the ** cultivation of assurance" before copying the figtires on 
paper for computation. The subject with one or two exceptions was 
not aware that he habitually followed such a procedure imtil he began 
to make introspective observations of his habits. 

3. PARTIAL FIRST READING AND WHOLE FIRST READING OF NUMERALS 

The knowledge gained during the first reading was foimd to be very 
different in different cases. Subjects sometimes perceived numerals as 
merely numerals; sometimes they noted only the first digit or the first 
two digits. At times they noted the number of digits but did not attend 
to any one in particular. Again they reported a numeral as large or as 
small, or as larger or smaller than some other numeral. Sometimes 
they noted its location in the typewritten line. Frequently two or 
more of these items were included in the general perception. In all 
such cases as have been described, the perception lacks detail and preci- 
sion. It is evidently a kind of cursory preliminary recognition of the 
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general character and setting of the numeral. Its value consists in the 
fact that it permits the subject to think about the problem without 
entering at first into the minute details of solution. 

There were cases, however, even in the first readings, in which the 
subjects gave attention to the identity and place of every component 
digit. In addition these careful readers noted also the character of the 
numeral, observing whether it was a whole number or a decimal. They 
also gained a notion of the magnitude of the numeral as determined by 
the nimiber of digits. With each of the subjects, cases were found in 
which the recognition was full and detailed. Such cases were recorded 
as "whole first readings." Any reading which fell short of complete 
detail was recorded as a "partial first reading." 

The results of the introspections are given in full in Table I. Begin- 
ning at the top of the left-hand column, this table should be read verti- 
cally as follows: Problem i contains the two numerals 65 and 8, and these 

TABLE I 

Partial First Readings and Whole First Readings by Ten Subjects in 

Seven Problems 



Numerals given in problems 

Total number of readings 

Partial first reaclings 

Whole first readings 

Doubtful 



Problems 



20 

3 

x6 
I 



5 

9 

3 

12 

40 

13 
28 



386 

X7S4 



20 
10 
xo 



4375 
3S6 

2567 

61s 

40 

31 

9 



288,106 
X44,053 



20 

X3 

7 



2, 101,504 
617.450 



ao 

XX 

9 



X9x8 



xo 

o 

xo 



xoo 



xooo 



20 

X 

X9 



were read altogether a total of twenty times by the ten subjects. Of the 
twenty readings, three were partial first readings, sixteen were whole 
first readings, and one could not be classified. 

Examination of Table I shows that the numerals in problems 4, 5, 
and 6, which were all longer ones with three to seven digits, were read 
partially more than half of the times and accordingly have percentages 
of partial first readings of 50 or more. The numerals in problems i, 2, 
and 7, on the other hand, were read wholly more than half of the times 
and have percentages of partial first readings of only 30 or less. The 
longer numerals are seen to have been read partially more frequently, 
while the shorter numerals are read in detail more frequently. Attention 
should be called at this point, however, to the fact that the whole first 
reading of a numeral does not necessarily mean that the numeral will 
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not be re-read. On the contrary later discussions in this report will 
show that almost all numerals were re-read after the first reading, 
including even those which were read in detail during the first reading. 

In order to bring out the relation between partial and whole readings 
and the character of the numerals, Table II was compiled. This table 
shows the ranks of the various numerals with reference to the frequency 
of partial readings. Percentages were calculated by dividing the number 
of times a numeral was partially read by the total number of readings 
of that numeral. 

Among the longer numerals a greater digit-length appears to cause 
a large percentage of partial readings. Such a comparison between 
numerals of different lengths is significant when the same nvmiber of 
numerals is used in the various problems compared. Problems 3, 5, 

TABLE n 
Ranks of Numerals according to Percentages of Partial First Readings 



• 

Ranks 


Percentage 
of Partial 

First 
Readings 


Description of 
Numerals 


Numerals Read 


I 


77 
65 
55 
50 
30 
15 

5 



Four three- to four-digit 
Two six-digit 
Two six- to seven-digit 
Two three- to four^igit 
Four one- to two-digit 
Two one- to two-digit 
Two familiar 
Date 


4375; 286; 2567; 615 
288,106; 144,053 
2,191,504; 617,450 
386; 1754 
5; 9; 3; 12 

65; 8 
ico; 1000 


2 


^ 




A. 


C 


J 

6 


7 


8 


1918 





and 6 each have two numerals. The six digit numerals of Problem 5, 
and the six- and seven-digit numerals of Problem 6 were given respectively 
65 per cent and 55 per cent of partial first readings. The three- and four- 
digit numerals of Problem 3, on the other hand, were given only 50 per 
cent of partial first readings. 

Of the numerals which were usually given a whole first reading, the 
date 1918 stands out as different in character from other numerals of 
like length. It is the only one which was never partially read. The 
very familiar numerals 100 and 1000 with the dollar sign attached were 
like the date for the most part, in that they were read partially only 
once. In this case, the partial reading was revealed by a mistake made 
by the reader — the numeral 100 was read as i.oo instead of as 100. 

The inclusion of several numerals in the same problem appears to 
induce a greater proportion of partial first readings. In Problem 4, 
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where there are four numerals, the percentage of partial readings is 77, 
whereas in Problem 3, where only two numerals appear, the percentage 
of partial readings is only 50, although the numerals in both problems 
are of the same lengths. The explanation of this fact seems to be that 
the subject loses interest in the numerals when many of them appear 
together. Consequently he does not make the radical adjustments in 
rate of reading which would be necessary for the careful reading of a 
series of several numerals. 

The validity of this explanation is supported by the results of another 
comparison of a similar type which can be made from the tables. The 
numerals in Problems i and 2 are all one or two digits in length. There 
are two numerals in Problem i, and four in Problem 2. The percentage 
of partial readings in Problem i is 15, whereas in Problem 2 the percentage 
of partial readings is 30, or twice as great as that in Problem i. In this 
comparison, as in that above, where foiu: numerals of a certain digit- 
length appear in a problem, they were more frequently read partially 
than when only two such numerals appear. 

The first numeral in a problem tends to be given a more careful and 
thorough reading than any of the other numerals in the same problem. 
The basis for this statement is found in the fact that in three of the four 
problems which employ the longer numerals, the first numeral receives 
a greater number of whole first readings than any of the numerals that 
follow. According to the oHginal tabulations, the first numeral in 
Problem 5, 288,106, was given five whole first readings whereas the 
second numeral, 144,053, was given only two whole first readings. 
A similar preponderance of whole readings appltors in favor of the first 
numeral in both problems 3 and 4. A comparison of the forgoing kind 
cannot be drawn, however, between shorter numerals, since they were 
aUnost invariably given whole first readings regardless of their position 
within the problem. 

4. INDIVIDUAL SUBJECTS CLASSIFIED AS PARTIAL FIRST READERS AND 

AS WHOLE FIRST READERS 

In Table III the ten subjects are arranged in order from left to right 
according to the number of their partial readings. They range from 14 
partial first readings by G to no partial first readings by Subject H. 
The total in each case is 19 readings. G, Bl, and S show a significant 
preponderance of partial readings. H, T, D, and K, on the other hand, 
exhibit a preponderance of whole first readings, each of the latter showing 
12 or more such readings out of a possible 19. These seven subjects 
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can accordingly be classified into two groups as partial first readers and 
whole first readers. The partial readers read partially not only the 
three- to seven-digit numerals usually thus read, but also several of the 
other numerals which are usually read in detail. Similarly the whole 

TABLE in 
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readers read in detail not, only the nine one- and two-digit numerals and 
the familiar numerals which are usually so read but also several of the 
other numerals which are usually read only partially. 

Subjects Ko, De, and P are not so distinctly marked ojff as the seven 
discussed above. However, since they show a preponderant number of 
whole first readings, they may be classified as whole first readers. When 
they are so classified there are seven whole first readers and only three 
partial first readers. There were, therefore, more than twice as many 
whole first readers as partial first readers among the subjects of this 
study. 

5. RE-READING OF THE SEVERAL NUMERALS 

After the first reading of a problem it was left entirely to the choice 
of the subject whether he should or should not re-read the numerals in the 
problem. In all but a few cases, which are classified as " Doubtful, " the 
reports of every subject show when he re-read any individual numeral. 
Table IV gives, for each set of numerals, the number of times they were 
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re-read, the number of times they were not re-read, and the number of 
doubtful cases. Table V gives the ranks of the several sets of numerals 
according to the percentages of re-readings. The percentage of re- 
readings for any set of numerals was found by dividing the total num- 
ber of re-readings which the numerals of the set received, by the total 
number of re-readings which it was possible for them to have received. 
Examination of Table IV reveals the fact that the numerals of every 
set but one were very generally re-read. The longer nimierals were 
re-read almost without exception. From Table V it is seen that the 
four sets of numerals from three to seven digits in length which are found 
in problems 3, 4, 5, and 6, received 85 per cent, 97.5 per cent, and 100 
per cent, respectively, of the mmibers of possible re-readings. In two 
cases only were numerals of this length reported as not re-read, and only 

TABLE V 
Ranks of Numerals according to Percentages of Re-readings 



Ranks 


Percentage 

of 
Re-readings 


Description 
of Numerals 


Numerals Read 


I. c 


100 
100 
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95 

85 

65 

55 



Two six- to seven-digit 
Two three- to four-digit 
Four three- to four-digit 
Four one- to two-digit 
Two six-digit 
Two familiar 
Two one- to two-digit 
Date 


2,191,504; 617,450 
386; 1754 

4375; 286; 2567; 615 
5; 9; 3; " 
288,106; 144,053 
100; 1000 
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65; 8 
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two cases were reported as doubtful. Since there are ten ordinary 
numerals of three- to seven-digit lengths, it was possible for these 
numerals to have been re-read a total of one hundred times by the ten 
subjects. Of this number of possible re-readings the three- to seven-digit 
numerals actually were re-read ninety-six tmies. 

Even the short one- and two-digit numerals and the familiar numeri- 
cals were very generally re-read, although usually they had been given 
whole first readings. Each of these sets of numerals, with the excep- 
tion of the familiar date numeral, was re-read 50 per cent or more 
of the possible times. The one- and two-digit numerals, in problems 
which contain only two numerals, were re-read 55 per cent of the 
possible times; but the numerals of this same length, in problems 
which contain four numerals, were re-read 95 per cent of the possible 
times. The familiar numerals with the dollar sign attached were re-read 
65 per cent of the possible times. The only numeral never re-read is the 



NUMERALS IN ARITHMETICAL PROBLEMS 9 

familiar date 1918, which was not necessary in any way to the solution 
of the problem in which it appears. 

6. RE-READING BY INDIVIDUAL SUBJECTS 

The very large percentages of re-readings of the several sets of 
numerals imply that most of the individual subjects are persistent 
re-readers. Examination of Table VI, in which the facts for each indi- 
vidual subject are displayed, proves that such is the case. Subjects 
G, Bl, and S who had read most of the numerals only partially during 
the first reading, proceeded to re-read the numerals before they began to 
solve the problems. They re-read not only the niunerals at which they 
had merely glanced the first time, but also those which they had read in 
detail at first reading. None of these three subjects showed a number 
of numerals not re-read equal to the number of numerals which he had 
read in detail at first reading. 

TABLE VI 
NuicBER OF Re-readings by Various Subjects 
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The seven subjects who were classified as whole first readers re-read 
practically as many of the numerals as the partial first readers. Subject 
H, who gave all of the numerals a whole first reading, re-read as many 
numerals as any partial first reader. The smallest numbers of numerals 
re-read are found in the records of the whole first readers, T and P. 
These same subjects have the largest numbers of numerals not re-read. 
Besides the familiar numerals and the one- and two-digit numerals, T 
did not re-read the numeral 4375 and P did not re-read 288,106. 

At this time attention should be called to the fact, which will be 
elaborated in chapter viii, that the re-reading of numerals appears to 
be very closely connected with copying them on paper for computation. 
With rare exceptions the subjects, when solving the problems of this 
study, followed the procedure of copying the numerals and computing 
with pencil. In the chapter referred to above, however, it was found 
that several subjects, including G and H of the present study, solved the 
problems which were read in the second part of the investigation "men- 
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tally " and directly from the text. Such subjects when solving problems 
"mentally" did not re-read the numerals. 

After each subject had solved all of the problems, he was asked to 
describe any individual attitudes or previous experiences which he 
believed had aiffected in an important way his methods of reading 
numerals in arithmetical problems. Three of the subjects gave descrip- 
tions which threw light upon their procedures as reported above. 
Subject T stated that he has had from his early school days unusual ability 
in retaining by visual memory both long and short numerals which he had 
read. This ability had recently imdergone intensive training in the 
form of much reading and copying of army serial numbers, which his 
work as company clerk in the army required. He believes his habit is 
to read numerals in detail wherever he sees them, and that he could have 
solved perhaps all of the seven problems immediately after the first 
reading without looking at the numerals again. He goes on to say, 
however, that notwithstanding his careful first reading of the numerals, 
he is in the habit of re-reading them before beginning computation 
"in order to be sure." 

Subject H, who gave every numeral a whole first reading, states 
that early difficulties with arithmetical problems caused him to develop 
habits of great caution in reading and solving them. He describes his 
procedure as beginning with a careful, complete reading of every nxuneral 
in a problem when he first comes to it. He then returns to re-read 
every numeral and sometimes some of the words. 

Subject G, whose record presents the largest number of partial first 
readings of the numerals, reports that he intends to obtain "only a 
general idea" of the numerals from the first reading, especially if they 
are long ones. He explains that he chose this attitude toward the 
numerals after he had learned through experience that he was unable 
to recall them for computation and "had to go back for them anyhow." 

7. SUMMARY 

A summary of the results of the first preliminary study on how 
numerals in arithmetical problems are read includes the following 
points: 

I. The subjects distinguished two phases in the reading of problems, 
namely, a first reading and a re-reading. The purpose of the first 
reading is to discover the conditions of the problem, while that of the 
re-reading is to perceive the numerals accurately for use in computation. 
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2. Two ranges of perception of numerals during the first reading 
are distinguished, namely, whole first reading and partial first reading. 

3. Shorter numerals and very familiar numerals more frequently 
receive whole first readings, whereas longer niunerals more frequently 
receive partial first readings. 

4. The first numerals in problems which have numerals of three to 
seven digits in length, are commonly given whole first readings. 

5. When as many as four numerals appear in a problem they receive 
a greater proportion of partial first readings than in those cases in which 
only two numerals of the same digit-length appear. 

6. Subjects differ widely in their habits. Some are predominantly 
whole first readers, others are partial first readers. 

7. Numerals of all lengths and types, when they are used in computa- 
tion, are very generally re-read for computation. 

8. All subjects persistently re-read numerals when they begin to use 
them in computation. 



CHAPTER III 

RANGE OF CORRECT RECALL OF NUMERALS AFTER THE FIRST 
READING— SECOND PRELIMINARY STUDY 

I. DESCRIPTION OF THE STUDY 

The purpose of the second preliminary study was to obtain further 
information as to the nature of the readings of the nvmierals during the 
first reading of a problem. The general plan followed for the accomplish- 
ment of this purpose was to have the subjects report all of the details 
of the numerals, which they were able to recall immediately after the 
first reading. 

The subjects were seven graduate students in the School of Education 
of the University of Chicago. Of the seven subjects, only one, Subject 
G, had served in the first preliminary study. The materials which they 
read were twelve simple arithmetical problems similar to those used in 
the first preliminary study. Six of the problems were work problems 
in the sense that each of them was worked until an answer was found. 
No questions, however, were asked concerning the numerals of these 
problems. Their fimction was to help the subjects maintain throughout 
the study the problem-solving attitude by actually solving problems. 
The readings of the other six problems were the bases of the data which 
were used in the study. In the context of these problems a total of 
sixteen numerals varying in length from one to seven digits was included. 
Two or three numerals were placed in each of five of the problems. 
In Problem D, however, four numerals appeared together. Numerab 
of similar length were placed in the same problem, as was done in the 
problems of the first preliminary study. All of the problems were 
presented in typewriting. 

The problems which were read for data are as follows: 

Problem A 
At 43 cents a dozen, what will 2 dozen eggs cost ? 

Problem B 

If a man buys 5 tons of coal for 45 dollars, what will he have to pay for 

8 tons ? 

Problem C 

A farmer owns one farm of 246 acres, and another of 1754 acres. How 
many acres does he own altogether ? 

12 
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Pkoblem D 

A wholesale merchant had on hand 1000 cases of canned com. From 

three factories he bought 1276, 91 and 718 cases respectively. How many did 

he then have ? 

Problem E 

If one railroad uses 2,981,534 cross ties during the year, and another rail- 
road 617,453 in the same period of time, how many more ties does the one use 
than the other ? 

Problem F 

If one man can do a piece of work in 10 days, and another can do the same 
work in 9 days, what should be the wages of the second, if the wages of the 
first are 3 doUars ? 

The subjects were informed that they would be expected to solve 
most of the problems, but that they would be interrupted in their proce- 
dure in some of them by the placing of a cardboard screen over the text 
which was being read. They were told that they would not be informed 
beforehand as to which problems were to be solved and which were to 
be covered with the screen. Accordingly they were urged to maintain 
their normal problem-solving attitude toward every problem that was 
presented. 

The time chosen for the placing of the screen, when it was to be 
used, was the moment when the subject completed the first reading of 
the problem. The subjects were therefore instructed to signal by a 
slight movement of the left hand the moment at which they were 
completing the first reading. This they were able to do without embar- 
rassment after a brief training period with practice problems. The 
screen was used only with those six problems that carried in their 
context the numerals which were to be studied. 

Immediately after the screen was placed over one of these problems 
the subject was asked to give in detail all of the items of the numerals 
which he could recall. After having proceeded in this manner with the 
first problem which was to be studied in this way, the subject understood 
what kinds of details concerning the numerals were desired, and with 
subsequent problems easily and promptly gave such of the details as he 
could recall. 

The results are reported in tables VII and VIII under five classifica- 
tions. The classification, complete, signifies that every digit of the 
numeral was recalled in its true identity and place. The second classifica- 
tion includes correct recall of the digit-length of the numeral and the 
identity and place of at least its first two digits. The third classification 
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includes correct recall of the digit-length and the identity of the first 
digit; and the fourth classification includes correct recall of the digit- 
length of the numeral. The fifth classification includes those cases in 
which the subjects were able to recall nothing more of a numeral than its 
presence in the problem. 

3. RANGE OF RECALL OF THE SEVERAL XOUERALS 

The range of correct recall from the first readings of each individual 
numeral is displayed in Table VH. The point which stands out most 
strikingly after a survey of the table is that almost invariably some item 
from the first reading of every numeral is correctly recalled. A glance 
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at the " totals " colunm at the extreme right shows that some item of the 
numerals in 94 of the 103 total number of readings was recalled. In 
five cases only, the numeral was not even "merely noticed." Such 
frequency of recall implies that in the minds of subjects confronted with 
arithmetical problems to be solved the numerals hold a place of unique 
significance among the other elements of the problems, and in con- 
sequence are noticed almost invariably. 

The range of recall which most frequently follows this habitual 
notice of the numerals also stands out clearly from this table. This 
item is the correct digit-length of the numerals. It was recalled from a 
very great majority of the readings, namely, from 94 of the total 103 
cases. Alt of the exceptions occur in Problem 4 where four numerals of 
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three diflferent digit-lengths occur. In such a situation it was an easy 
matter for the length of one numeral to be confused with that of another. 
Evidently the number of digits in a numeral is a point of exceptional 
interest to the readers. This is not difficult to understand in view of the 
fact that the number of digits in a numeral is certainly one of the most 
highly significant indications of its value. 

With the shorter numerals, complete recall was achieved in almost 
every instance. In the left-hand section of Table VII it is shown that 
such is the case in 48 instances of a total of 53. Apparently no greater 
demands were made upon the attention of the subjects by the reading 
of one- and two-digit numerals than practically all of them were both 
able and willing to meet. It is also apparent that the efiFort which was 
habitually used in reading the short numerals so firmly fixed them in 
memory that they were able to be recalled completely. 

The longer numerals on the contrary do not exhibit such large 
preponderances in the higher ranges of recall as are exhibited by the 
shorter numerals. In comparatively few instances the longer numerals 
were completely recalled. The explanation is believed to be due to two 
facts: first, that longer numerals according to common experience are 
more difficult to recall than shorter numerals; and second, that in most 
cases the longer numerals were only partially read during the first 
reading of the problems. 

When reading the longer numerals the subjects evidently gave more 
emphatic attention to the first one or two digits than to any other 
digits. In more than half of the cases the first digit was recalled, and 
in slightly less than half of the cases the first two digits were recalled. 
In only three instances were three or more digits retained, when recalls 
of the familiar numeral 1000 and of the numeral 246, which is found in 
the peculiar place of "first" numeral in Problem C, are excepted. The 
chief explanation of this greater emphasis on the first digits probably 
lies in the general habit of attacking printed matter from the left. It is 
also possible that the adult subjects of this study had learned empirically 
the greater value of the first digit of a numeral and its greater significance 
to the solving of the problem, and therefore had formed the habit of 
pa3ring special attention to it when reading problems. 

The first numeral of a problem seems to receive more careful attention 
during the first reading than any of the other numerals in the problem. 
More details of the first numeral are correctly recalled than of other 
numerals. Such a comparison can be made between the longer numerals 
only, because, as has been pointed out in previous paragraphs of this 
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Study, the shorter numerals ahnost invariably — and therefore quite 
without regard to position in the problem — are read closely enough for 
complete recall. The longer numerals appear in problems C, D, and E. 
In each of these problems more details of the first numeral are recalled. 
Problem C will serve as an illustration. Here the first numeral, 246, is 
completely recalled in all cases, while the second numeral is so recalled 
only once. In Problem D the numeral 1276 is considered the first 
numeral rather than 1000 because of the peculiar character of the latter 
numeral. The higher ranges of recall of first numerals are probably 
due in part to the advantages of "initial" position. By virtue of this 
position they would tend to be more vividly impressed upon the memories 
of the readers. In additon to this advantage it appears probable that 
the adult subjects of this study have learned empirically to pay greater 
attention to the first numeral. By so doing they would be able to make 
special use of it, not only in determining the conditions of the problem, 
but also as a base in reaching decisions concerning the relations of the 
numerals to each other. 

The peculiar quality of the familiar numeral 1000 again distinguishes 
it from other numerals of the same length. In every case but one it was 
recalled completely. This single exception was due to an unusual case 
of confusion on the part of the subject, which caused him to forget even 
the sense of che problem. 

3. RANGE OF RECALL — ^BY THE SEVERAL SUBJECTS 

Certain subjects recall much more of the numerals than others. 
The significant differences between them occur in the higher ranges of 
recall and with the longer numerals. These differences are displayed in 
detail in Table VIII. The several individuals divide themselves into 
two general groups according as they reported relatively many or 
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Vakying Ranges of Corkect Recall of Three- to Seven-Digit Numerals by 

THE Several Subjects 



Number of numerals read by subjects 
Range of correct recall of numerals: 

Complete 

First two digits and digit-length . . . 

First digit and digit-length 

Digit-length 

Merely noticed 









Subjectj 


i 




Hb 


R 


Bak 


Th 


L 


G 


8 


8 


8 


4 


8 


6 


4 




2 


a 


2 


X 


7 




4 


2 


2 


X 


7 




6 


3 


3 


3 


8 




8 


4 


5 


5 













X 






8 

X 
X 
4 
7 

X 



CORRECT RECALL OF NUMERALS AFTER FIRST READING 17 

relatively few of the longer numerals in the higher ranges of recall. 
Subjects Hb, R, Bak, and Th are included in the first group, and L, G, 
and C constitute the second group. The contrast between Hb of the 
first group and G of the second is striking. The former completely 
recalls half of the longer numerals and the first two digits of seven of the 
eight longer numerals read, while the latter recalls completely only one 
longer numeral and the first two digits of only one. 

Differences between the two individuals in first-reading attitudes 
seem to account for the large differences exhibited by them in the 
ranges of recaU. Subject Hb is a pronounced whole first reader. He 
intends to "grasp" all of a numeral when he first reads it. Subject G, 
on the other hand, is a striking example of the type of partial first 
readers. His purpose during the first reading, in so far as the numerals 
are concerned, is to obtain only a '^ general idea." 

4. FURTHER EVIDENCE AS TO THE PURPOSE OF FIRST READING 

Further evidence is found in this study in support of the conclusion 
presented in the first preliminary study that the main purpose of the 
first reading is to find the conditions of the problem in order to know 
how to proceed with solving. In nearly all instances the subjects in 
this study were able to indicate a correct procedure for the solution of 
any problem after the first reading. They were able to do this even in 
the many instances where they could recall nothing more of the numerals 
than their digit-lengths. 

5. ITEMS OF RECALL NOT INCLUDED IN THE CLASSIFICATIONS 

The classification scheme used in this study does not include every 
item concerning the numerals which was reported. In many cases 
subjects reported correctly the line of the problem in which a numeral 
appeared. In several cases they recalled its approximate location 
within the line. No items incorrectly recalled are included in the 
classifications. Several such items were reported. In general they 
followed the t3^s of errors which would be foimd in any study of errors 
in the reading of numerals in arithmetical problems. 

6. SUMMARY OF CONCLUSIONS 

The results of the second preliminary study on the range of correct 
recall of numerals after first reading may be summarized as follows: 
(i) Some item of almost every numeral is recalled. (2) The digit length 
of numerals is recalled almost invariably. (3) The shorter numerals 
and the familiar numeral 1000 are completely recalled almost invariably. 
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(4) The first one or two digits of longer numerals are recalled in a majority 
of cases. (5) The first numeral, in problems which include numerals of 
the greater lengths, is more frequently recalled than any other numeral 
in the problem. (6) The subjects divided themselves into two groups 
according as they recalled in the higher ranges large or small proportions 
of the longer numerals. (7) Further evidence appears in support of the 
previous conclusion that the main purpose of the first reading of a 
problem is to learn its conditions. 



CHAPTER IV 

ANALYSIS OF THE RE-READING OF NUMERALS IN ARITHMETICAL 

PROBLEMS— THIRD PRELIMINARY STUDY 

I. DESCRIPTION OF THE STUDY 

The distinction was drawn between the first-reading and the re- 
reading phases of the reading of arithmetical problems in the first 
preliminary study. The general purpose of re-reading as stated was 
"to perceive the numerals accurately for computation." The present 
study was designed to give further description of the purposes of the 
subjects and of their activities with the numerals during the re-readings. 
The general method which was used to obtain the data was that of 
introspective observation on the part of adult readers. 

The readers w^re four graduate students in the School of Education 
of the University of Chicago. One of them, Subject S, had read the 
problems of the first preliminary study. None of the others served as 
subjects in any other study of the investigation. They were asked to 
solve the five simple arithmetical problems which were later used as 
reading materials in the eye-movement studies and which are described 
in detail in chapter vi. Each subject was given pencil and paper and 
told that he might use them in solving the problems or not use them, as 
he chose. Before the beginning of the experiment the subjects were 
informed concerning the first-reading and re-reading phases of the 
reading of problems. At the conclusion of the experiment each of the 
subjects was of the opinion that his reading of arithmetical problems 
habitually followed these phases, and that the information given con- 
cerning them had not caused him to vary from his normal procedure. 

The subjects were instructed to attack each problem immediately 
when it was presented and to proceed with it in accordance with their 
normal problem-solving attitude. They were to press a conveniently 
placed telegraph key at the instant of beginning to read and continue 
the pressure throughout the first reading. Immediately at the con- 
clusion of the first reading the key was released. Thereafter whenever 
the attention of the subject was directed to the re-reading of any item 
from the text of the problem, the key was pressed and held, until atten- 
tion was directed away from the text whereupon the key was immediately 
released. The effect of this practice was to secure a separate record for 
each of the one or more acts of re-reading from the text of a problem. 

19 
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Every pressure and release of the key was recorded on a smoked- 
paper record sheet which was moving on two kymograph drimis. The 
duration of each pressure on the key was measured in seconds by the use 
of a chronometer which was so placed that its marker recorded the time 
intervals on the record sheet side by side with the records from the key. 
A brief period of training with practice problems in this procedure was 
necessary in order to enable the subjects to follow the procedure correctly 
and easily. Immediately after the solving of a problem, and with its 
text before them for reference, the subjects were asked to report the 
words or numerals in the text of the problem, upon which their attention 
was directed at each separate re-reading. This they were able to do with 
promptness and certainty. The reports of the subjects and the time 
records from the kymograph are presented in tables DC and X. 

The reading of Problem 2 by Subject Ba will serve as an illustration 
of the experimental procedure. Ba began to read the problem imme- 
diately when it was placed before him and at the same moment he pressed 
the key. The instant he finished the first reading of the problem, 
which required a time interval of 7.6 seconds, he released the key. 
Without delay he turned his attention to the numeral 357 in the text of 
the problem and immediately pressed the key. During an interval of 
1.4 seconds he re-read this numeral. He then directed his attention to 
the sheet of paper on which he intended to copy the numeral and at the 
same time released the key. When 357 was copied he turned his atten^ 
tion to the numeral 1643, pressing the key at the same instant. During 
an interval of 2.4 seconds he re-read this numeral. When the re-reading 
of 1643 was completed he looked to the copy sheet to copy the numeral 
and at that moment released the key. This done, once more he glanced 
at the problem, simultaneously pressing the key, and fixed his attention 
upon the last sentence for .2 of a second. At the conclusion of this 
interval he released the key and was ready to proceed with solving the 
problem. 

The numerals or words read at each re-reading from the problems 
are given for every subject in Table EX. The time in seconds required 
for re-reading the numerals or words is given under the numerals or words 
in every case. Beginning at the top of the table the first left-hand 
column reads that two re-readings were given to items from Problem i 
which contains the numerals 47 and 2. The item from the text of the 
problem which was read by the first re-reading was the numeral 47, and 
the duration of this re-reading was 2.4 seconds. At the second re-reading 
the numeral 2 was read and the time required for this second re-reading 
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was again 2.4 seconds. The sum of the durations of the two re-readings 
from the problem, i.e., the total re-reading time for the problem was, 
therefore, 2.4 seconds+2.4 seconds or 4.8 seconds. This last detail of 
information appears in Table X, in the first left-hand column, and in 
the upper row. 

2. OBJECTS AND NATURE OF THE RE-READINGS 

The point which stands out most clearly in Table IX is that numerals 
were the objects of the re-readings aknost invariably. Only three 
instances appear in the entire number of re-readings in which the objects 
of the re-readings were words. It is also clearly apparent that the 
numerals of the problems were almost invariably re-read. In five 
instances only, numerals were not re-read. 

These facts serve as additional evidence in support of the conclusion, 
which was drawn in a previous section, that the numerals are of a nature 
which clearly distinguishes them from the other contextual elements of 
arithmetical problems and which causes them to make unusual demands 
upon the attention of readers. 

Further light is thrown upon the procedures of subjects with the 
numerals by a review of the original reports. These reports show that 
every numeral which was re-read was copied on the computation paper 
immediately after it was re-read. In all of these cases paper and pencil 
were used in solving the problems. In such cases copying the niunerals 
is one of the earlier moves in the total process of solving the problem. 
Re-reading the numerals appears in most cases to have been a necessary 
step preliminary to copying them. It is, therefore, proper to speak of 
such re-reading as re-reading for copying. 

The number of readings which was required for the re-reading of 
a numeral for copying was usually one. Numerals varying in length 
from one to seven digits were thus re-read at one reading. To none of 
the numerals of one- to four-digit lengths was more than one re-reading 
given. To several of the six- and seven-digit numerals, on the other 
hand, two re-readings each were given. In these cases the first three or 
four digits of the numeral were re-read and copied as a group, after which 
the remaining three digits were re-read and copied as a second group. 
In two instances, the two numerals of Problem 2 were copied from one 
re-reading. 

3. DURATION OF RE-READINGS 

The duration of the first reading and the sum of the durations of 
the re-readings are given for the reading of each of the several problems 
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by each of the individual subjects in Table X. Examination of the 
data shows that numerals of greater lengths required greater total 
re-reading times than numerals of lesser lengths. The total re-reading 
time in the data for each individual subject increases gradually, in most 
cases, from the relatively small total time required to re-read the short 
numerals of Problem i to the relatively greater time required to re-read 
the long numerals of problems 3 and 5. The numerals of Problem 4, 
which offers four numerals for re-reading, received in most cases a greater 
total re-reading time than the numerals of any other of the five problems, 
none of which offers more than two numerals for re-reading. 

TABLE X 



Number of Seconds Requtrfd fos Fukst Reading 

Re-seading of Psoblems 


AND FOS 




Problems 


I 


a 


3 


4 


c 






Nvmentb read 

> 


47 

2 


357 
1643 


243,987 
21,765 


1000; 1276 
91; 817 


1,918,564 
617.453 


Subject Ba— 

First reading time 


2.4 

4.8 

3.0 

0.8 

1.8 


7.6 
4.0 

4.6 
2.0 

4.2 
1-4 

5.6 
4.2 


7.4 
8.0 

6.6 
3-4 

7.0 
3.6 

10.6 
7.4 


10.4 
18.6 

5.8 
6.2 

12.8 
3.0 

20.0 
10. 


9-4 


Total re-rvading time 


12.4 


Subject Gl—, 


6.8 


Total re-reading time 


5.0 


Subject S— 

Pirit reeling time 


6.6 


Tot«l '*-'flMiing time 


4.0 


Subject Wm-7 

First reading time 


3.8 


10.8 


Total re-reading time 


6.8 









The total re-reading time of a problem is in most cases shorter than 
the first reading time of the problem. The obvious explanation lies in 
the comparatively small amount of work to be done during the re-reading. 
At this time as a rule the numerals only are included in the reading, 
whereas during the first reading aU of the contextual elements of the 
problem, both words and numerals, are included. 

4. SUMMARY 

The following conclusions may be drawn from this study: (i) The 
objects of the re-readings from the problems were almost invariably 
niunerals. (2) The numerals were re-read for copying on the computation 
sheets. (3) One re-reading for copying was sufficient for most of the 
numerals. Some of the longer numerals, however, were re-read in two 
parts. (4) The numerals of greater length required longer times for re- 
reading, on the part of a majority of the subjects. (5) The total time 
required for re-reading the numerals was less than the time required 
for the first reading, with three of the four subjects. 



CHAPTER V 

READING NUMERALS IN COLUMNS— FOURTH PRELIMINARY STUDY 

I. DESCRIPTION OF THE STUDY 

The purpose of this study was to give some description of the reading 
of numerals, when numerals only appeared as the material to be read and 
when each individual numeral was placed in a separate line. The 
general plan followed in procuring the data was to have adult subjects 
copy numerals from the pages on which they appeared onto other sheets, 
and at the same time articulate the numerals in an easy natural way. 
This articulation was recorded by the author of this report. By means 
of a system of notes which will be described later, it was possible to get 
a fairly full account of what was said and, as experience in making the 
records accumulated, it was possible to distinguish clearly the various 
types of reading. 

The subjects were four graduate students in the School of Education 
of the University of Chicago. Subjects R, L, and G had each served in 
the second preliminary study. Subjects G and H had read the problems 
of the first preliminary study and photographic records of the eye- 
movements of both H and G appear in the second part of this report. 
The materials which they read were forty-eight ordinary whole nimierals 
varying in length from one to seven digits, and including seven numerals 
for each diflFerent digit-length except that there were only six numerals 
of seven-digit length. Punctuation in the form of commas was used in 
the customary way with some of the five-, six-, and seven-digit numerals; 
and with some of these numerals it was not used. Four numerals of 
both the five- and six-digit lengths, and three numerals of the seven-digit 
length were punctuated, while three numerals of each of the five-, six-, 
and seven-digit lengths were not punctuated. The numerals were type- 
written on separate lines and so arranged that the tens, hundreds, etc., 
places of the nvuneral above were not exactly above the same places of 
the numeral in the line below. Subjects R and G each read the whole 
set of numerals twice, while the other two subjects read each set only 
once. 

The subjects copied the nvunerals from the text sheet on to the copy 
sheet at normal speed. At the same time they articulated the numerals 
in an easy low voice which the observer was able to hear at a distance of 
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approximately two feet. That part of the instructions which called for 
copying the numerals was inserted in order to provide a genuine working 
purpose for reading them. At the same time this purpose required an 
exact reading of every numeral. The kind of reading done, therefore, 
in compliance with these instructions was of a relatively clearly defined 
functional type, quite similar in obvious ways to the re-reading of 
numerals for copying, which was described in the preceding study. The 
provision for articulation enabled the observer to report the readings in 
so far as the grouping of the digits of the numerals and the numerical 
language used in reading them were concerned. At the same time the 
articulation did not seem to interfere with the reading. 

Numerals are said to be read by digit groups when certain successive 
digits are so closely associated with each other in the reading as to form 
units of reading, which units are at the same time clearly distinguished 
from other similar units. The digits which constitute a group are bound 
together by being pronounced in quick succession as one series. The 
pronunciations of the several digit groups are separated from each other 
by time intervals distinctly longer than the time intervals which separate 
the pronunciations of the individual digits. 

For reporting the digit groups and the numerical language used in 
reading the numerals a simple code system was devised which was 
based on the S)rmbols i, 2, and 3 signifying respectively the grouping 
of the digits of a numeral in groups of one, two, and three digits. A few 
other signs were necessarily added to indicate various modifications of 
these groups. A brief period of training with sets of practice numerals 
was undergone by the observer and by each of the subjects. After this 
training, they were able to proceed with the experiment in full conformity 
with the instructions. The data which were obtained during the course 
of this study are arranged in tables XI-XV. 

2. GENERAL DESCRIPTION OF THE THREE MAIN GROUPS USED 

The most striking feature of the reading of numerals, which was 
discovered in this study, was the fact that the subjects habitually 
divided the numerals into digit groups. Three different sizes of groups 
were clearly distinguished in the readings, namely, those that were made 
up of one, two, and three digits respectively. The one-digit groups 
api>eared more frequently in the one-, three-, and seven-digit numerals 
as is shown in Table XII. The two- and three-digit groups appeared 
in the readings of numerals of all the greater digit-lengths. Relatively 
large numbers of three-digit groups appear in readings of the five-, six-. 



26 



HOW NUMERALS ARE READ 






tfi 



i4 

O 

U 






Id 
CO 






CA 
CA 

9 

o 

o 



o 

I 



w» 



H&u 



O to M CI M M M 



e»1 



^^MCIMMM MMM 



fO fO «*S « fO ^ »^ 

I I I I I I I 

rO <*« M c<« M CI M 

M Cl fO f« M M C« 

M CI M CI 
I 
M 



I 
CI 

I 



I 



l! 



u,| 



nO m 



I 



«0 
I 



«0 
I 

M 

I 
CI 

I 



E-iU, 



I ? 



«0 



O^ M 



• AT? 

2(2 3 



^1 



oo 



0» tH 






I 
M 

I 
CI 



«0 
I 



^1 

£1 



CI 



? 

«0 



Hta 






M CI 



III 



«o 



CI 



«0 



M CI 

I I 

CI M 






■-I ? 



r 



fO 



CI 



NO 



I 
CI 



f 



o a 

5 O 



»o 

CI 



CI 

I 



«o 



CI 



M 



M 



a 

9 






s 



READING NUMERALS IN COLUMNS 2^ 

and seven-digit numerals. In the cases of the six- and seven-digit nu- 
merals the explanation of this condition lies in the fact that numerals of 
these lengths present just twice as many opportunities for the employ- 
ment of three-digit groups as numerals of four- or five-digit lengths. In 
the case of the five-digit numerals, on the other hand, the large number 
of three-digit groups is attributable to the remarkable uniformity with 
which the habit of reading five-digit numerals in two groups of two and 
three digits respectively was followed by all of the subjects. 

The three-digit groups exhibited two distinct types which are 
referred to as the simple and complex types. The three digits of the 
simple type of three-digit groups are pronounced individually and with 
equal time intervals between them. The three digits of the complex 
tjrpe on the other hand are pronounced in two distinct subgroups, the 
first of which includes one digit and the second, two digits. Both types 
api>ear in the readings of the five-, six-, and seven-digit numerals, as 
is seen in the readings of Subject G, which are reported in detail in 
Table XIV. 

Habit on the part of the individual subject appears as the most 
conspicuous factor in determining which of the two types of three-digit 
group was chosen, when a three-digit group was used. The last right- 
hand colunm of Table XIII discloses the fact that Subject H used the 
simple type of three-digit group only, while Subject G used it in a 
preponderant number of cases. On the other hand Subject R used the 
complex type almost invariably. 

3. MAIN-GROUP PATTERNS FOR NUMERALS OF LIKE LENGTH 

It became apparent early in the course of this study that the digits 
of numerals of any one length were being grouped in much the same way 
by all of the subjects. This observation is strikingly confirmed by 
the data which are presented in Table XI. The fact that appears most 
strikingly after an examination of this table is that the digits of numerals 
of any particular length are divided into a certain number of groups, 
which groups are made up of certain numbers of digits and stand in a cer- 
tain order of succession. The case of the seven-digit punctuated numerals 
will serve for illustration. The digits of these numerals are seen to have 
been divided into three groups by all of the subjects. In the first group, 
one digit is found aknost invariably, in the second group three digits, 
and in the third group three digits. To this succession of digit groups 
of certain sizes only one exception occurs. Such an arrangement of the 
digits of a numeral is designated as a main-group pattern. 
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The one- and two-digit numerals were each read as single groups of 
one and two digits respectively. The first variation from one main- 
group pattern as representative of the reading of numerals of the same 
length occurs in the three-digit numerals, which exhibit two patterns. 

TABLE Xn 

Number of One-, Two-, and Thkee-Digit Groups Used in Reading Numerals 

OF THE Several DicnyLENGTHS in Columns 





Digit-Length of Numerals 




I 


3 


3 


4 


5 


6 


7t 


Number of readings given numerals. 
Number of: 

One-diirit irrouDs 


42 
42 


43 
42 


42 
25 

25 

17 • 


36* 

3 
68 

3 


42 

3 

45 
39 


42 

z 
38 
65 


36 
3S 


Two-dunt KTOUDs 


30 


Three-difrit groups 




51 











* There are 36 readings of four-digit nimierals when the 6 readings of the numeral 1000, which 
was always read as "one thousand," are omitted. 

t One four-digit group was used by Subject L in reading one of the seven-digit numerab. 

TABLE Xra 

Number of Simple (3) and of Complex (1-2) Three-digit Groups Used in 
Reading Five-, Six-, and Seven-Digit Numerals in Columns 





Digit-Length op Numerals 




5 


6 


7 


5-7 


5-7 




Punc- 
tuated 


Non- 
Punc- 
tuated 


Punc- 
tuated 


Non- 
Punc- 
tuated 


Punc- 
tuated 


Non- 
Punc- 
tuated 


Punc- 
tuated 


Non- 
Punc- 
tuated 


Punc- 
tuated 
and 
Non- 
Punc- 
tuated 


Subject R— 
Simple three-digit groups 






5 
II 

13 
3 

8 


13 

3 


7 
5 

6 
5 

6 


ID 

3 

3 


13 

24 

25 

zo 

18 


■*38" 

7 
3 

4 


12 


Complex three-digit groups 

Subject G— 
Simple three-digit groups 


8 

6 

2 

4 


6 

a 
3 

3 


52 
32 


Complex three-digit groups 

Subject H— 
Simple three-digit groups. 


13 

32 


Complex three-digit groups 




Subject L — 
Simple three-digit groups 


I 
3 


I 


5 


3 


2 
3 


a 


8 
9 


6 

I 


14 


Complex three-digit groups 


I 


3 


XO 



The four-digit numerals appear almost invariably in a pattern of two 
groups of two digits each. A conspicuous exception to this regular main- 
group pattern of the four-digit numerals is found in the familiar numeral 
1000 which was regularly read as "one thousand." This exception is 
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further evidence of the fact, to which attention has been called in other 
sections of this report, that this numeral is different in quality from other 
numerals of the same length. 

The five-digit numerals show in a preponderant number of cases a 
pattern of two groups of two and three digits respectively. The domi- 
nant pattern for the six-digit numerals is that of two groups of three 
digits each. The first main-group patterns made up of three groups to 
appear among punctuated numerals are found in the seven-digit numer- 
als. When numerals of any of the greater digit-lengths are written 
without punctuation, other patterns than the main-group pattern for 
that digit-length make their appearance. In the case of non-punctuated, 
seven-digit numerals as many as ten different main-group patterns 
were found. With all of the other digit-lengths, however, conformity to 
main-group pattern is clearly the rule with all subjects. Evidently such 
arrangements of the digits of numerals, when they are being read for copy- 
ing, are procedures which have been very thoroughly conventionalized 
by long practice, or else such procedures rest closely upon certain funda- 
mental laws of mental action. 

4. VARIATIONS IN NUMERICAL LANGUAGE 

The fact that all numerals of a certain digit-length were usually 
read in the same main-group pattern does not mean that the language 
used in reading them was the same. Variations in language were found 
in the readings of both two- and three-digit groups. By the use of 
symbols to represent each of these variations, the detailed numerical 
language which was used by one subject, namely by Subject G, is given 
in Table XIV for the readings of all the numerals. The patterns which 
appear in this table may, therefore, be designated as numerical-language 
patterns. 

Four different numerical-language patterns are found in the readings 
by Subject G of the punctuated numerals of five-digit lengths. Any 
five-digit numeral may be pronounced according to each of these 
patterns. The numeral 76,184, which was one of the numerals read by 
the subjects, may be taken as an example of the five-digit numerals. 
When this numeral is pronoimced successively according to each of the 
four numerical-language patterns, as they are represented from top to 
bottom in the colimin of punctuated five-digit numerals, the following 
four different pronunciations result: *' seventy-six — one eight four'*; 
" seven six — one, eight four '*; " seven six — one eight four " ; * * seventy- 
six — one, eighty-four." 
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A second examination of the four numerical-language patterns, the 
pronunciations of which are presented immediately above, reveals the 
fact that aU four of the patterns are modifications of one fundamental 
main-group pattern. This fundamental pattern contains two groups, 
the first of which is a two-digit group, while the second is a three-digit 
group. It is the variations that appear in the pronunciations of both 
of these groups that distinguish the four different numerical-language 
patterns. In the two-digit groups the differences in language are 
merely those between the words, "seven six" and "seventy-six," or 
again between "eight four" and "eighty-four." In the three-digit 
groups the words used to pronounce the simple type differ trom those 
used to pronounce the complex type, as "one eight four" differs from 
"one, eighty-four." 

The habits of individual subjects were discovered in a previous 
paragraph to be the most conspicuous factors in determining which of 
the two types of three-digit groups was used. The origiiial records show 
that such individual habits similarly were the chief factors in determining 
what language was used in pronouncmg the two-digit groups. On the 
other hand, the fundamental main-group pattern for any length of numeral 
appeared consistently in the readings of all subjects. It is, therefore, 
apparent that the selection of the digit-length of groups and the selection 
of the order of their appearance are more fundamental phases of the 
reading of the numerals than the selection of the particular type of 
three-digit group and the choice of the particular words by which the 
two- and three-digit groups are to be pronounced. 

5. INFLUENCE OF PUNCTUATION ON THE GROUPING OF DIGITS OF 

LONGER NUMERALS 

Great differences appear between the readings of punctuated and 
non-punctuated numerals in the number of both two- and three-digit 
groups which are employed. Punctuation apparently has the effect of 
increasing the number of three-digit groups used, and conversely of 
decreasing the number of two-digit groups. In the extreme right-hand 
column of Table XV it is seen that each of the last three subjects used 
a much greater proportion of three-digit groups for the punctuated 
numerals, and on the other hand a much greater proportion of two-digit 
groups among the non-punctuated numerals. 

The preponderance of three-digit groups in the punctuated numerals 
and conversely the preponderance of two-digit groups in the non- 
punctuated numerals are each relatively much greater for the six- and 
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seven-digit numerals than for five-digit numerals. Such a situation may 
be partly explained by the fact to which attention was called above, 
that it is possible to use just twice as many three-digit groups in reading 
a six- or seven-digit numeral as in reading a five-digit numeral. Fewer 
main-group patterns appear in the columns for punctuated numerals in 
Table XI than in the columns for non-punctuated numerals. Examina- 
tion of the patterns in both columns shows that there are greater 
numbers of groups in the non-punctuated patterns, and this is due 
mainly to the more frequent use of the smaller group of two digits. 

The readings of one subject, R, exhibited practically no differences 
in selection of two- and three-digit groups, which may be attributed to 

TABLE XV 

Effect of Punctuation on the Nuiiber of Two- and Three-Digit Groups Used 
IN Reading Five-, Six-, and Seven-Digit Numerals in Columns 





Digit-Length op Numerals 




5 


6 


7 


5-7 




Punc- 
tuated 


Non- 
Punc- 
tuated 


Punc- 
tuated 


Non- 
Punc- 
tuated 
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punctuation. With the larger numerals he used three-digit groups 
consistently, wherever it was possible to use them, in both pimctuated 
and non-punctuated numerals. The exception in this case is probably 
attributable to his having attained to a relatively high stage of proficiency 
in the mechanical processes of reading numerals by means of a large 
amount of special practice in a kind of reading of numerals which is very 
similar to that used in this study. This practice he had gained while 
earning his living in the capacity of railroad rate clerk. A large part of 
his work was to read numerals and call them off to a colleague, who 
copied them on other paper. 

The easy use of larger digit groups seems to give greater faciUty and 
greater speed to the reading of numerals. The value of punctuation 
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to the subjects in large part lies in the fact that its employment encour- 
aged the use of the larger group of three digits. The subject confronted 
with the necessity of reading a large but unknown number of unspaced 
digits is in a difficult situation. Such situations are not frequently encoun- 
tered in the experiences of the ordinary reader. In consequence he pro- 
ceeds with caution and with the smaller groups of one and two digits. 
The great number of small groups and the large number of group patterns 
which were employed in the readings of non-punctuated numerals of 
seven-digits length, as shown in Table XI, are evidently results of 
procedure imder diffictdty and with uncertainty. The same situation 
produced the great number and variety of numerical-language patterns 
in the readings by Subject G of the same numerals. In situations such 
as these, employment of the symbols of punctuation appears to afford 
great and immediate relief. 

6. PERSISTENCE OF PATTERNS FROM THE FIRST READING THROUGH 

A SECOND READING 

Opportunity to study the persistence of the main-group and numerical- 
language patterns, which were found in the first reading of the numerals, 
through the second reading of the same numerals was given in the cases 
of two subjects. Subjects R and G each read all of the numerals at two 
separate readings. The interval of time between the two readings was 
approximately 30 minutes with each subject. It was found that both 
R and G read the same numerals in the same patterns at both readings 
with very few exceptions. Subject R, who was more highly trained in 
the reading of numerals than any other subject, made fewer changes 
than G. More changes were made in numerical-language patterns than 
in main-group patterns. Most of the changes, which were made, were 
found in the non-punctuated numerals of seven-digits length. 

The fact that the same main-group patterns so consistently 
reappeared at the different readings of these subjects gives further 
evidence in support of the conclusion, which was advanced in a paragraph 
above, that the arrangement of digits in main-group patterns has been 
very thoroughly conventionalized, or else that such procedure rests 
closely upon certain fundamental laws of mental action. 

7. SUMMARY OF CONCLUSIONS 

The following conclusions are drawn from the data presented in 
this study concerning the articulated reading of numerals for copying, 
(i) The digits of numerals are grouped in the process of reading. The 
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groups of digits are of three sizes, namely, of one, two, and three digits 
respectively. (2) The numerals of each of several digit-lengths are read 
almost invariably in a main-group pattern which is peculiar to that 
digit-length. (3) Various numerical-language patterns are used in 
pronouncing numerals of the same length. (4) The emplo3mient of 
punctuation with the longer numerals encourages the use of three-digit 
groups and, conversely, discourages the use of two-digit groups in the 
reading. A larger group unit is thus secured. (5) The main-group and 
numerical-language patterns which are used in the first reading of 
numerals persist for the most part through a second reading of the 
same numerals. 



PART II. STUDIES OF THE READING OF NUMERALS— 
BY USE OF PHOTOGRAPHIC APPARATUS 

CHAPTER VI 

DESCRIPTION OF THE EYE-MOVEMENT STUDIES 
I. APPARATUS DESCRIBED 

The data which are presented in the remaining sections of this 
report were obtained through the use of an apparatus designed to record 
the movements of the eyes in reading by means of photography. The 
apparatus is described and its use explained in a monograph by Dr. C. T. 
Gray,' and excellent photographs and diagrams of the same are found 
in a magazine article by Gilliland.' A few shght adaptations of the 
apparatus and procedure, which are described in these references, were 
necessary in view of the materials and purposes of the present investiga- 
tion. The materials which were read by the subjects of this investigation 
were printed on separate cards eight and one-half by four inches in size. 
These cards were placed on the stand inunediately before the lenses of 
the camera and directly before the eyes of the readers. A flood of light 
reflected from the overhead mirror gave bright illumination to any 
materials which were placed upon the stand. A convenient elbow-rest 
was provided for the right arm in such a manner that computation with 
a pencil could be undertaken easily and comfortably, and directly upon 
the problem card, whenever the subject chose to do so. With this 
arrangement it was possible for the pencil of light which is reflected 
from the eye, to register continuously upon the film during periods of 
computation, as well as during periods of reading from the problem. 

2. THREE TYPES OF READING-MATERIALS USED 

The reading-materials which were selected for this part of the 
investigation were of three different t)q>es, namely, simple arithmetical 
problems, nimierals isolated in lines, and a paragraph of ordinary 
expository prose. 

« C. T. Gray, "Types of Reading Ability as Exhibited Through Tests and Labora- 
tory Experiments," SuppUtnerUary Educational Monographs, Vol. I, No. 5 (1917), 
pp. 83-91. 

' A. R. Gilliland, "Photographic Methods for Studying Reading," Visual Educa- 
turn. Vol. II, No. 2 (February, 192 1), pp. 21-26. 
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The arithmetical problems were so designed as to provide a simple 
and genuine problem-setting for the numerals which had been selected 
for further study. The numerals thus selected included representatives 
from each of the several lengths of from one to seven digits, the familiar 
numeral looo, and a group of three nimierals placed closely together in 
one problem. Further details concerning the problems are given in 
Table XVI and the problems exactly as they were read by the subjects 
appear as Selection i. 

TABLE XVI 
Description of the Five Probleics Read in the Photographic Apparatus 
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Note. — The number of spaces between words is not counted. 

SELECTION 1 
Five Problems Read before Photographic Apparatus 



1. At 47 cents a dozen what will 2 dozen eggs cost? 

2. A timber man owns one plot of 357 acres, and another of 
1643 acres. How much ground does he own altogether ? 

3. A wholesale grain firm had at the beginning of the day 
243,987 bushels of wheat. During the day's trading 21,765 
bushels were sold. How much did they then have ? 
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4. A commission house had on hand 1000 cases of canned com. 
From three diBFerent canning factories they bought respectively 
1276, 91, and 817 cases. How many did they then have ? 

5. If one telephone company uses 1,918,564 cross bars during 
the year, and another company in the same period uses 617,453 
cross hsLTSy how many more does the one use than the other ? 

The numerals isolated in lines included a list of thirty-four numerals. 
Twenty-eight of the list of thirty-four consisted of ordinary numerals 
which were selected by taking four numerals from each of the seven- 
numeral lengths of one to seven digits. In addition , the list included the 
six special form numerals, namely, 1000, 333, 25,000, o, 99, and 637,637. 
They were presented to the readers on two different cards. The line 
sp>ace between any two niunerals was 16 nmi., and the lines were placed 
two spaces apart. These two details of arrangement were followed in 
order that the reading of any numeral might be entirely separate from 
the reading of any other. The numerals are reproduced as Selection 2 
and in the same form in which they were presented to the readers. 

SELECTION 2 
Isolated Numesals Read befose Photographic Apparatus 



(Card One) 
16 3 5489 756,352 46 4,325,986 

5,974 239 1 16,789 1024 354,908 

J 2,374,957 1000 333 25,000 









(Card Two) 
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The selection of ordinary expository prose was taken from Judd's 
Psychology of High-School Subjects, The subjects read directly from the 
book. Data were tabulated from the reading of ten lines by each subject- 
Because of defects in the records of subjects W and G only five and seven 
lines respectively were tabulated from their readings. The regularity 
in number and duration of pauses found in the data for the few lines, 
which were tabulated for these subjects, however, give evidence that the 
data for these few lines represent the normal reading of these subjects 
in these materials. The record which represented the reading of Hb 
was totally unsatisfactory for use. The ten lines of the text were each 
93 mm. in length and included loi words and 452 letters. They are 
reproduced as Selection 3. 

SELECTION 3 

Ordinary Prose Read before Photographic Apparatus 

' 'Anyone who has struggled with the German language has an 
appreciation of the satisfaction which the novice feels in watching 
the way an expert in this language manages a separable verb. The 
moment the verb is used in a sentence, there arises a feeling of craving 
for the remainder of the verb. The skillful German places between the 
verb and the prefix a long series of phrases and words, but ultimately 
arrives with perfect precision at the end of the sentence, and gives the 
satisfaction which comes from a proper closing of the feeling which was 
started when the. . . ."' 

3. INSTRUCTIONS TO SUBJECTS AND DESCRIPTION OF SUBJECTS 

The instructions given the readers were varied for each of the three 
kinds of materials which were read. When the problems were being 
read the subjects were asked to attack them with the normal problem- 
solving attitude. Each individual was provided with a pencil which he 
was told he might, or might not, use in computation, as he chose. The 
instructions which the readers received for the isolated numerals were 
to read the nimierals successively in the lines, to read all of them accu- 
rately, and to proceed at the normal rate of speed. Each numeral was 
to be articulated in an easy, natural manner and in a voice which was 
barely audible to the observer, who stood at a distance of approximately 
three feet. Provision for this slight articulation was included as a means 
of encouraging the complete reading of all numerals. For the expository 
prose selection the instructions were to read silently for a clear under- 

' C. H. Judd, Psychology of High-School Subjects, Boston: Ginn & Co., 19 15. 
Pp. 190. 
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Standing of the paragraph and at normal speed. The volume from which 
the selection was taken was familiar in a general way to all of the readers. 
They were given its title in advance and the subject-matter of the passage 
to be read was described as relating to the psychology of language. 

The six subjects, records of whose readings appear in this part of the 
investigation, were all male graduate students in the School of Education 
of the University of Chicago. Three of them had served in various 
preliminary studies. Subject G had read the problems of the first and 
second preliminary studies and was classified as a pronounced partial 
first reader of numerals in problems. Subjects H and Hb had served 
in the first and second studies respectively and were both found to be 
pronounced whole first readers. The original plan of the investigation 
specified that the subjects whose types of reading had been studied in 
the preliminary sections should act as subjects for the eye-movement 
experiments. Of the photographic records which were made of the 
subjects of previous studies, however, only those of G, H, and Hb were 
entirely satisfactory. None of the subjects reported past experiences 
which seemed likely to have had important influence upon his reading 
of the materials of this study. 

4. PROCEDIIRE ON THE PART OF THE OBSERVER 

The instructions were given to the subjects before they took their 
seats at the camera, and samples of each of the three kinds of materials, 
which were to be read, were examined by them. When the readers 
were properly seated before the camera they were given a brief training 
with practice problems and with practice sets of isolated numerals until 
procedure according to the instructions was mastered. After the 
solving of each problem, several of the subjects were asked to make 
brief introspective observations concerning whole and partial first reading 
of numerals, the re-reading of numerals and the steps used in computa- 
tion. Their reports were recorded and later served as a basis for inter- 
pretation of the corresponding eye-movement records. 

5. GUIDE FOR READING THE PLATES 

The photographic films, upon which the lines of dots representing 
pauses of the eyes were recorded, were used as slides in a projection 
lantern. The records of the photographs were in this manner projected 
upon a screen, which, at the same time, held the texts of the various 
reading materials. The photographic picture of the subject's reading 
was thus superimposed upon the exact text of the materials which he had 
read. It was, therefore, possible to locate directly upon the lines of the 
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text itself the letter or digit about which the attention of the subject 
was centered at any pause of the eye. By counting the number of dots 
in the lines of dots, which represented the pauses, the exact durations 
of the pauses were ascertained. 

The plates, which describe readings of the problems, are numbered 
I-XV as presented in this chapter. The remaining plates, which 
describe readings of the isolated numerals, are numbered XVI-XXV and 
are found in chapter ix. The lines of reading materials which are found 
in the plates are reproductions of the lines which were read by the 
subjects. The short straight vertical lines which cross the lines of print 
represent pauses of the eye. The particular letter, digit or space which 
is crossed by a vertical line represents the approximate center of the field 
of perception which was included in that pause. The arabic numbers, 
I, 2, 3, etc., above each of the vertical lines indicate the serial order of 
each pause among the pauses which were used in reading the problem. 
When the serial number of a pause moves to the left of the serial number 
of the previous pause a backward or regressive movement of the eye is 
indicated. The number at the lower end of a pause line gives the dura- 
tion of the pause in units of 1/50 of a second. 

The vertical lines which mark the pauses used in the first reading of 
the problem are located on the lines of the reproduced text. All pauses 
used in re-reading or in copying numerals or in computation are recorded 
below the last line of the problem. For convenience in interpretation 
the numerals which were read during such pauses are t)rpewritten below 
the last line of the problem and directly below the several digit spaces 
occupied by these numerals in the lines below. A straight horizontal 
line below the vertical lines that indicate the computation pauses, 
describes the location of numerals which have been copied, or of answers 
which have been recorded. 

The reading of the plates may be illustrated by the reading of 
Plate XII, which is as follows: Pause i, which falls in the first line of 
the problem, begins the first reading of the problem. It is located on the 
letter *'a" of the word "wholesale" and the duration of the pause is 
10/50 of a second. Pause 2, which is a backward or regressive movement 
from Pause i, is located on the letter "o" of "wholesale'* and the 
duration of this pause is also 10/50 of a second. There are seven pauses 
in line i. Pause 9, which is in line 2, falls on digit "9'' of the numeral 
"243,987'' and its duration is 20/50 of a second. It is a regressive 
movement from Pause 8. Pause 22 completes the first readmg of the 
problem. 
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The pauses which follow represent the process of computation and 
are recorded below the text of the problem. Pause 23, which is the 
first pause used in the process of computation, is apparently a locating 
pause. It is followed by Pause 24, by which digit ''7'' of the numeral 
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First reading of Problem 4 by Subject B and his procedure in solving the problem. 
X indicates that it was impossible to determine with precision the duration of the 
pause. 

" 243,987 " is read in 41/50 of a second. Attention then passes immedi- 
ately with Pause 25 to digit '^5'^ of "21,765/^ which digit is to be 
subtracted from the afore-mentioned digit **7.^^ Pauses 26, 27, etc., 
continue the process of computation, which ends with Pause 32. The 
subject then shut his eyes and the record was finished. 

Plate I records the reading of Problem 4 by Subject B. In the first 
reading of the problem, which is represented by the pauses in the lines 
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of the text itself, an initial regression is noted in line i. Pause i evidently 

was not located closely enough to the left end of the line for a satisfactory 

beginning. Similar initial regressive movements appear in lines 2 and 

3. During pauses 16 to 19, inclusive, the two numerals 1276 and 91 were 

given whole first readings. With Pause 24 the first reading of the 

problem was finished. 

PLATE II 
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First reading of Problem 4 by Subject G and re-reading the numeral 1000 

The remaining pauses, which represent subsequent procedure with 
the problem, are placed below the lines of the text. The numeral 1000 
was re-read with Pause 25. The records do not give sufficiently detailed 
information for the identification of the purposes of the individual pauses 
subsequent to Pause 25. The computation was, however, conducted 
directly from the problem card and apparently the subject added the 
numerals 1276 and 91 first, and then added 817 to that result. The 
answer was recorded during, or immediately after. Pause 41. 
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Plate n contains the record of Subject G for Problem 4. He 
proceeded rapidly with the first line, but read the second line with a 
number of pauses which is relatively large as compared with the number 
of pauses on his other lines. The numeral 1000 was read in detail with 
Pause 4 in a time interval of 11/50 of a second. With pauses 15 and 
16 he gave partial first readings to the three numerals, 1276, 91, and 817. 
Such partial first readings of these numerals were in this instance suf- 
ficient preparation for computation with them. The first reading of 
the problem was completed with Pause 21. 

PLATE III 
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94* 

*The answer, 94, was recorded during Pause 16 at the point indicated. 

First reading of Problem i by Subject W and multiplication direct from the 
problem card with one numeral used as the "base of operations." 

Lnmediately after the first reading, the subject quickly re-read 1000. 
After Pause 22, the record was unsatisfactory. 

Plate III shows the first reading of Problem i, the re-reading of both 
of the numerals, and the process which was followed in solving the 
problem. The first pause fell much too far to the right of the beginning 
of the line and two regressive movements were necessary as shown by 
pauses 2 and 3. The numeral 47 was evidently carefully read in the two 
pauses of 16/50 and 35/50 of a second which it received. The first 
reading of the problem was completed with Pause 9. 

The re-reading began immediately with Pause 10 on the numeral 
47. It was a long pause of greater than average duration notwith- 
standing the fact that 47 had been carefully read during the first reading. 
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Pause II probably served as a guiding pause in the long move from 47 
to 2. This last numeral was re-read during Pause 12. After this the 
subject returned to the numeral 47 and made it the base of the operation 



/ z 

A wtiolebale 
i& If 



gra 



PLATE IV 



4 5 




4 



haq at the beginning 

6 



the day 



lib II 
II 




» 14 
)b| bushels 



15 



of wheat. 

t 



tt fjr 



|4 17 It IS 20 ftl 

i. During the dal's trafling 21J65 
t IS $ $ r 14 






13 



II 



11 



24 



bushels were sole How mi eh did hey th 



25. 



S6 



15 




3131 3ft 

57 R ^ 40 3S M 




5/M 



T t5 



1015 



• Ifc 



M fe»» 4«H+* 



IZ 



^7 



3< % 




7 'lit d> 'to 



The numerals were copied at the place indicated by the horizontal line. 

First reading of Problem 3 by Subject Hb and re-reading the numerals for copying. 
X indicates that it was impossible to determine with precision the duration of the 
pauses. 

of multiplication, which took place during pauses 13 and 14. When the 
computation was completed, the eye returned to the vicinity of the 
numeral 2, where the answer was recorded during Pause 16. 
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Plate rV illustrates the first reading of Problem 3 and the re-reading 
of both of its numerals for copying by Subject Hb. The numeral 
243,987 was given a detailed whole first reading, while the numeral 
21,765 in the same line was passed by with a rapid partial first reading. 
Of the large number of pauses used in reading Une 2, six were placed on 
the digits of one numeral. The first reading was concluded with a 
relatively rapid reading of the last line. 

Immediately after the first reading, pauses 28 and 29 were used 
apparently in locating the first numeral and Pause 30 in locating the 

PLATE V 
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First reading of Problem 2 by Subject Hb, re-reading the first numeral and 
subsequent re-reading both numerals for copying. 

place where it was to be copied. During pauses 31 and 32, the numeral 
was re-read. During pauses 33 and 34 reference was again made to the 
place of copying, while during pauses 35 and 36 the numeral was located 
again. With pauses 37 and 38 apparently the first group of digits was 
re-read, and the second group of digits was re-read with Pause 40. The 
second numeral appears to have been located with pauses 42 and 43, and 
it was then re-read. During Pause 45 or Pause 49 (or during both 
pauses) 21,765 was copied. After Pause 49, the record could not be 
followed accurately. 

Plate V shows that Subject Hb gave a very detailed and cautious 
first reading to Problem 2. Ten pauses, none of which represented a 
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regressive movement, were required to read the first line. In the second 

line, the numeral 1643 was given a whole first reading with pauses 11, 

12, and 13. 

PLATE VI 
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The numerals were copied at the place indicated by the horizontal line. 

First reading of Problem 5 by Subject M and re-reading and copying the two 
numerals, x indicates that it was impossible to determine with precision the duration 
of the pause. 

When the first reading was finished Hb proceeded immediately to 
re-read 357, apparently moved by some such purpose as the re-location 
of the numeral or the verification of one of its digits. He then re-read 
and copied 1643 with pauses 20 to 24, inclusive, whereupon he passed to 
357, which he re-read with Pause 26. After this pause, the subject's 
attention was directed to the margin at the left of the text of the problem. 
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During the first reading of the first two lines of Problem 5, as shown 
in Plate VI, Subject M used a large number of pauses of relatively short 
durations. The last line of the problem was read with much greater 
rapidity. Each of the long numerals was given a partial first reading. 
M approached the second numeral with a short pause and left it with 
another short pause. This method of reading long numerals was 
followed by him in the case of isolated numerals in several instances to 
which attention is called in the comment on plates XX-XXI. 

Inmiediately at the end of the first reading he re-read the numeral 
1,918,564 with pauses 24 to 27, inclusive, and copied it at the same time 
at the point indicated without moving his eyes from the numeral. The 
second numeral was re-located with Pause 28, and the first numeral 
which had now been copied was located with Pause 29 in order to deter- 
mine where to copy the second numeral. This numeral was then re-read 
and copied at the place indicated in the plate. 

Plate VII shows Subject Hb reading the first problem very cautiously. 
With only two exceptions every word and numeral in the problem was 

PLATE VII 
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First reading of Problem i by Subject Hb and re-reading the first numeral for 
copying. 

read individually. Such a large number of pauses is in sharp contrast 
with the relatively small number of pauses which were used by B and G 
in reading the same problem as shown in plates VIII and X. 

After the first reading, which was finished with Pause 10, the numeral 
2 was not re-read. The first numeral, however, was re-read with Pause 
13 and immediately copied on the problem card in. the margin to the 
left of the text. 

In Plate VIII a rapid first reading of the text of the problem by 
Subject B is observed. Immediately at the conclusion of the first reading. 
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the subject proceeded to the first numeral which was used as the ''base 
of operations'' for the multiplication process in pauses 7 and 8. The 
numeral 2 meanwhile was retained in memory. The answer was recorded 
during Pause 9 immediately below the word "what'* in the text of the 
problem. 

PLATE VIII 





dozen what will 1 dozen eggi cost ? 

If 19 T 



f 
4 



\ 




If 

* The answer, 04, was recorded at the point indicated during Pause 9. 

First reading of Problem i by Subject B and the process of computation with 
the first numeral as the "base of operations." 

In Plate IX Subject G is shown reading Problem 2 with a relatively 
small number of pauses. Only four pauses were used in the last line. 
The first numeral was read partially while the second numeral, 1643, ^^^^s 
read in detail. G is the only subject who, when the isolated numerals 
were being read, was able to read four digits in detail with one pause. 
The instances in which he did this are described in the conmient concern- 
ing plates XVI and XVII. 

When the first reading was completed, the subject turned his atten- 
tion to the numeral 357 and used it as the "base of operations^' during 
the process of addition. This operation was carried on "mentaUy" 
and directly from the problem card. One or two digits were taken at a 
time, the computation starting from the right with Pause 12. The 
answer was recorded during Pause 13 or immediately thereafter. At 
the end of Pause 13 the subject closed his eyes. 

The plate itself supplies ample internal evidence of the fact that 
the numeral 1643 was wholly read with the first pause which was 18/50 
of a second in duration. Such is undoubtedly the case since the subject 
was able to produce the correct answer without ever looking at the 
numeral again. 
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The reading and solving of Problem i by Subject G is described in 
Plate X. The conditions of the problem and the identity of the numerals 
were evidently grasped during the first five or six pauses. The nimierals 
were not re-read and the answer was recorded during either Pause 8 or 
Pause 9, or during both. 

During pauses 6 and 8 the subject may have been occupied with 
'' mental " computation. This suggestion is offered as a possible explana- 
tion of the fact that Pause 6 was not located on any reading material, 
but was nevertheless the longest of all pauses used in connection with the 

PLATE IX 
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)wn8 on J plot 
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How mu ;h ground does hk own altogether ? 



10 



II 




II 

First reading of Problem 2 by Subject G and the process of adding the two 
numerals. 



problem. It does not seem probable that Pause 7 was needed by this 
subject as a re-reading pause in this problem. If computation was 
proceeding during p>auses 6 and 7, evidently the eyes were roving around 
without direction. Such undirected roving occurred very rarely, if at 
alL In most cases, the eyes of the subjects were fixed on the numerals 
which were involved in the computation. 

The first reading, the re-reading, and the solution of Problem i by 
Subject M are shown in Plate XI. Apparently the subject became 
confused on the first few words of the line as is indicated by the backward 
and for¥7ard movements of the pauses. Such confusion in the reading 
of problems was found in but very few instances. 
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After the first reading, some of the last words of the problem and 
the numeral 2 were re-read. Such re-reading of words in a problem 
was a very rare occurrence on the part of the subjects of this investigation. 
The answer was recorded immediately after Pause 18 in the margin of 
the card to the left of the text of the problem. 

PLATE X 

At 4t cen|bs a dozen what mXL 2 dozen eggs cost 7 

J 19' 10 eo 




h* 



4' •' 

*The answer, 94, was recorded during Pause 8 or 9. 

First reading of Problem i by Subject G and the process of computation 

PLATE XI 
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First reading of Problem i by Subject M, re-reading words and the process of 
computation. 

During the first reading of Problem 3, as shown in Plate XII, 
Subject G gave both of the numerals partial first readings. Inmiediately 
at the end of the first reading, which was finished with Pause 22, he 
began the process of subtracting the second numeral from the first. 
With Pause 23 he located the first numeral and with Pause 24 perceived 
its first right-hand digit. He then quickly glanced at the first right-hand 
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digit of the second numeral with Pause 25. The movements back and 
forth between the two numerals continue steadily, one-digit place being 
computed at each movement, until the answer was recorded immediately 
after Pause 32. 



PLATE XII 
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First reading of Problem 3 by Subject G and the process of computation 

Attention should be called to the fact that since all of the digits of 
the answer were the digit 2, it was easier for the subject to hold the 
answer in memory as long as he did before recording. The larger numeral 
is seen to have given one more pause, not counting Pause 23, and the 
average duration of its pauses was greater than that of the smaller 
numeral. The computation began and ended with the digits of the 
longer numeral. 
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In Plate XIII are found illustrations of pronounced whole first 
leading of numerals by Subject H. Even the text of the problem seems 
to have been read and re-read with very short spans of attention and 
with meticulous care. 

PLATE XUI 

If one ItelephoDe (jompanl uses Lfil },tf i crcL blrl duriig 



the y< 



1 "l "J "Jl 'J "lT3 

aiiothefl compaijy in the aam -. peitod uses pl7H5a 



H'l "I 111" 1 r "1 ' 
ow many moje doa mi one use ihan the otho-? 

11: It 

1301111 * 

*Tlie>iuirer, ijoiiii.wu Rcoidedst the poinL iikdintcd. 

First reading of Problem 5 by Subject H and the process of computation 

After the first reading, which is concluded with Pause 37, the compu- 
tation began immediately and proceeded in a manner similar to that 
described in the comment concerning Plate XII. The numeral 1,918,564 
was used as the "base of operations"; the computation both b^an 
and ended with its digits. 
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The figures of the answer, 1,301,111, were recorded one digit at a 
time, as they were produced by the computation, and immediately below 
the words, " use than the other, " in the text of the problem. Several of 
the pauses were used in directing the hand as it recorded the digits of 
the answer. This was true of pauses on each of the two numerals. An 
effort is made to give the numbers of such pauses in Table XXVI. 

In Plate XIV two excellent cases of pronounced partial first readings 
are found. Although the numerals are five and six digits in length, 
respectively, nevertheless, each one was read with a single pause. In 
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How much did th^v^ then hive? 

13' 10^ 11' ir 3 

First reading of Problem 3 by Subject W ^ith partial reading of numerals 

this plate a dear illustration of rapid reading of the last line of a problem 
is also found. Only five pauses were required for reading line 3 and 
their durations were less than this subject's average pause-duration on 
words as given in Table XVIII. 

Plate XV exhibits the process of solving Problem 5 as it was carried 
on by Subject G. His procedure was similar to that of Subject H which 
is described in the conunent accompanying Plate XIII, 

The use to which Subject G put each individual pause in the compu- 
tation is described in Table XXVI. An important difference should be 
noted between the procedures of subjects G and H in solving Problem 5. 
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Subject G, as is shown by the location of pauses 23 and 24 of Plate XV, 
began the computation by taking the first right-hand digit of 617,453 
and proceeded to relate it to the corresponding digit of 1,918,564. 
He continued the process by moving from right to left. Subject H, on 
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*The answer, ijoxxxi, was recorded at the point indicated. 

First reading of Problem 5 by Subject G and the process of computation 

the Other hand, began the computation by taking the first right-hand 
digit of 1,918,564, and proceeded to find the corresponding digit of 
617,453. He continued the process, as did Subject G, by moving from 
right to left. Both subjects, however, appear to have emphasized the 
larger numeral as the "base of operations." The details are given in 
Table XXVI. 
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This concludes the general description of the photographic records. 
In the following divdsions of the report various phases of the reading of 
numerals will be discussed in greater detail. In the next chapter a 
description is given of the first reading of the problems material. Chapter 
viii provides a discussion of the re-reading of problems and the processes 
of computation. The reading of isolated numerals is described in chapter 
ix. In the last chapter the performance of the subjects of this investiga- 
tion is compared with that of the subjects of an important investigation 
by another author, and finally the report concludes with a discussion of 
the differences in the demands which are made upon the attention of 
readers by the three different types of reading-materials. 



CHAPTER VII 

FIRST READING OF NUMERALS IN PROBLEMS 

I. INTRODUCTION 

When examining plates I-XV, which reproduce the lines of the prob- 
lems as they were read and which locate within the lines the pauses 
as they occurred in the readings, the unusually large number of pauses 
per line stands out very conspicuously. The average number of pauses 
per line for all subjects is 8.08; and there are individual lines in which 
as many as 10, 11, 12, 13, and even 14 pauses are found. The large 
number of pauses appears all the more remarkable when it is remembered 
that all of the readers were advanced graduate students, who are entirely 
familiar with simple arithmetical problems, and who would be expected 
to qualify as better than average readers. 

Attention should be called at this point to the fact, which is given 
more detailed treatment in a later section, that the subjects of this study 
were not slow readers. It appears that there is good ground for assuming 
that the reading of arithmetical problems is more difficult than the 
reading of ordinary prose. The question suggests itself, therefore: Did 
the two elements of which the problems are composed, namely, the 
numerals and the accompanying words, make equal demands upon the 
attention of the individuals who read them in this study ? The data, 
by means of which comparisons may be drawn between the numerals 
and the words, with respect to average duration of pauses, average 
number of letters or digits included per pause, and the percentage 
which the regressions are of the total number of pauses, are presented 
in tables XVII-XIX. 

2. COMPARISON BETWEEN THE READING OF NUMERALS AND 

WORDS IN PROBLEMS 

It is evident from a glance at Table XVII that there is a very great 
difference in the average ranges of acts of perception according as digits 
in numerals or letters in words are read. In the readings of all of the 
subjects the average number of digits included by a pause on numerals 
was less than the average number of letters included by a pause on words. 
The disparity between these averages is slightly greater in the cases of 
the three whole first readers B, H, and Hb, all of whom show shorter 
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ranges of perception of digits than the three other subjects, who are par- 
tial first readers. Even the partial first readers, however, in every case, 
perceived on the average less than half as many digits as letters per 
pause. 

The explanation of this shorter range of perception for numerals 
than for words, when both occur in the same arithmetical problem is 
probably the same as that given by Dearborn in accounting for the short 
"number span of attention," which he had noted.* The digits in 
numerals do not appear constantly in the same combinations as do the 
letters in words. In consequence, the numerals in their continually new 
combinations of digits make larger demands upon the attention of 
readers. Every individual digit is significant in itself and must be noted ; 
and all of the digits must be viewed in combination before the nvuneral 

TABLE XVII 

Average Number of Digits Included in a Pause on Nui£erals Contrasted with 
Average Number of Letters Included in a Pause on Words during 

First Reading 





. 




Subjects 






Average 

FOR 




G 


M 


W 


B 


H 


Hb 


All 
Subjects 


Average number of digits included in a pause on 
numerals 


3 -40 
7.30 


2.35 
5-95 


2.93 
6.79 


z.8z 
7.90 


1.88 
5.18 


Z.88 
S.74 


2.38 
6.47 


Average number of letters included in a pause on 
words 







Note. — Each subject read the five problems which included 12 numerab totaling 47 digits, and 
zzz words totaling 482 letters. 

is completely read. Words, however, as several investigations of the 
span of perception have shown, are perceived as wholes. The letters 
appear and reappear in the same regular combinations, which become 
familiar in the earlier years of schoohng. Readers have become accus- 
tomed to them as words and are able to proceed easily with whole words 
as units of perception. 

As noted in the foregoing paragraph, the pauses on numerals are 
more concerned with analysis and combination of the component digits 
than the pauses on words are with similar processes with the letters. 
Such a difference would be expected to make itself evident in a greater 
average duration for the pauses on numerals than for the pauses on 
words. The data which are displayed in Table XVIII justify such an 

' W. F. Dearborn, "The Psycholog>' of Reading, An Experimental Study of 
the Reading Pauses and Movements of the Eye," Columbia University Contributions 
to Philosophy and Psychology y Vol. XIV, No. i (1906), pp. 70-71. New York: The 
Science Press. 
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expectation. With each of the several subjects, it is seen that the average 
duration of the pauses on numerals was decidedly greater than the 
average duration of the pauses on words. The average for all subjects 
of the average pause-durations, when numerals were read, is approxi- 
mately 40 per cent greater than the same average duration when words 
were being read. 

TABLE XVIII 

Average Duration of Pauses in Fiptieths of a Second on Numerals Contrasted 
WITH Average Duration of Pauses on Words during First Reading 



14 

66 



Total number of pauses \Numerals. . 
used by subject in reading /Words .... 
I. Average duration of pauses on nu- 
merals I 13.02 

Average variation i 3 .92 



3. Average duration of pauses on words 



Average variation 



10.7a 
a. 27 
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4.13 


XO.99 
a. 94 
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4-77 

Z0.92 
2 55 



A comparison between the numerals and the words in respect to 
the percentage which the number of regressive pauses is of the total 
number of pauses for a subject, )delds further evidence of the greater 
reading-demands made by numerals. In the cases of subjects M, B, H, 
and Hb, as found in Table XIX, decidedly larger percentages of regres- 

TABLE XIX 

Percentage of Regressive Pauses on NuifERALS Contrasted with Percentage 
OF Regressive Pauses on Words during First Reading 



Total number of regressive pauses /Numerals 

located by subject on \Words 

Percentage which the number of r^ressive pauses on: 
I. Numerals is of the total number of pauses on 

numerals 

a. Words is of the total number of pauses on words 
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11 

14. a8 
16.6 


6 
10 

30.0 
ia.3 


1 
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6.25 
5.63 


7 
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a6.g 
13.1 


10 
aa 

40.0 
23.65 


5 
I 

ao.o 
1. 19 



sive pauses appear in the case of the numerals than upon the accompany- 
ing words. The explanation of such differences probably lies in the 
difficulty of reading in the same lines, materials which call for such differ- 
ent ranges of attention and durations of pauses as did the numerals 
and the words in these problems. When proceeding at the rate of 
reading and with the range of perception which is adapted to words, 
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the subject apparently passes over some of the numerals with a reading 
which does not satisfy him, and he immediately returns to read or to 
re-read all or a part of the numeral. 

3. PARTIAL AND WHOLE FIRST READING OF NUMERALS 

Whole first reading was defined in the first preliminary study of 
the investigation to include such readings of numerals during the first 
reading of a problem as noted the character of the numeral and the 
identity and place in the numeral of each individual digit. Any reading 
of a niuneral which did not include these items was called a partial first 
reading. In Table XX the kind of reading given each of the twelve 
numerals in the problems by each of the several subjects is described 
in detail. The data which are included in this table are based upon 
introspective observations concerning their readings by several of the 
subjects, and upon inferences which were drawn directly from the 
plates. With the longer numerals a very small number of pauses of 
short duration in some instances gave indisputable evidence of partial 
reading. In several of the records answers to problems which included 
shorter numerals were computed and recorded when the numerals had 
been read only on the first reading; obviously such readings were whole 
first readings. A few readings could not be placed with certainty in 
either category and are, therefore, marked D, which means doubtful. 
Plates n, IV, VI, XII, and XIV present instances in which numerals 
received partial first readings, and plates I, IV, IX, and XIII show 
other instances in which numerals received whole readings. 

There are marked differences between partial and whole first readings 
of the longer numerals in respect to the number of pauses per numeral 
and the total time required for reading the numeral. These differences 
are quickly apparent when Table XX and the plates which bear illustra- 
tions of the two methods are studied in detail. Illustrations of both 
methods of reading are found in Plate IV which represents the reading of 
Problem 3 by Subject Hb. In this problem one of the numerals, 243,987, 
was given a whole first reading which included six pauses and measured 
a total reading-time of 101/50 seconds, while the other numeral, 21,765, 
was given a partial reading which included only one pause with the 
duration of 14/50 of a second. 

Further emphasis is given to the difference between partial and whole 
reading of numerals by a comparison of the first readings of the numerals 
in the problems with the readings of the numerals isolated in lines. As 
prescribed by the conditions, the readings of the isolated numerals 
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were of the quality of whole readings. The data are arranged in Table 
XXI for such a comparison between the two sets of numerals in each 
of the several digit-lengths with respect to the average number of pauses 
per numeral, the average pause-duration, and the average time required 
for reading individual numerals. In respect to each of the three points 
named for comparison the isolated nimierals are found to have larger 
averages than the problem numerals in each of the several digit-lengths. 
If only those problem numerals which were given partial first readings 
were included in the comparison, the differences between the two sets 
of numerals would be appreciably greater than they are. 

On the other hand a certain degree of qualification is attached 
necessarily to the significance of the large differences found because of 
the effect probably produced on the reading of the isolated numerals 
by one of the conditions under which they were read. The slight 
articulation used in reading the isolated numerals presumably acted 
to diminish the speed with which they were read. It should be noted 
also that all of the subjects gave evidence of greater interest in reading 
and solving the problems than in reading the numerals isolated in lines. 
The probable effect of such great interest in the problems was to stimulate 
the readers to a more rapid rate of reading the numerals in problems 
than the numerals of corresponding digit-length which were isolated 
in lines. 

Proper allowances should be made for the differences which were 
produced in the readings of the two sets of numerals by such variations 
in conditions as are named above. When this allowance is made, it is 
foimd that the whole first readings which were given the longer numerals 
in the problems by the whole first readers include numbers of pauses and 
total reading-times per numeral which are similar to those found in the 
readings of the isolated numerals. The whole first reading of numerals 
in problems is evidently similar in kind to the reading of numerals 
isolated in Unes. 

As was found in the first preliminary study, marked differences 
appear between the shorter and longer nimierals in respect to the number 
of times in which they were partially and wholly read during first read- 
ings. The one- and two-digit nimierals were read in detail in most 
instances in the present study as they were in previous studies. Only 
one pause, for the most part, was required for the reading of the shorter 
numerals and the durations of such pauses ran as low as 5/50 and 8/50 
of a second. The longer numerals on the other hand received a slightly 
greater number of partial readings than whole readings. The partial 
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readings for the five-digit numerals included one pause for the most 
part; and in the six- and seven-digit numerals two pauses were included 
in most instances. In respect to proportion of partial readings received, 
the compact group of three numerals in Problem 4, which are placed 
one immediately after the other, may be classified with the longer 
numerals. 

The familiar numeral 1000 has received a kind of reading which 
distinguishes it from other numerals of the same length, wherever it 
has appeared in the preliminary studies. In the present study 1000 
was given whole first readings without exception. In no instance was 
more than one pause required for the reading, and the lengths of the 
pauses closely approximate average pause-durations. For whole first 
readings of other niunerals of four-digit length, which are found in the 
problems, two or three pauses were required. Unlike the other four- 
digit numerals, 1000 is evidently read as a whole, as words are read. 

It is probable that the form of 1000, which is that of the digit " i," 
followed by the very obvious group of three "o'' digits is easier of 
perception than any ordinary group of four digits. It is probably 
easier of perception than any numeral which is made up of a group of 
four digits all of which are the same digit. The frequency of appearance 
of 1000 in the experience of the average reader is probably greater than 
that of any other single combination of four digits. By virtue, therefore, 
of the obviousness of its structure and by virtue of the frequency of its 
use the numeral 1000 has become familiar to the average reader in the 
same sense that words are familiar, and in consequence is read as words 
are read. 

The number of digits which it is possible to read partially in one 
pause of partial reading is relatively large. The five digits of the five- 
digit numerals were read with one pause in three of the four instances 
when they were partially read. One of the six-digit niunerals was read 
one time with one pause, as is shown in Table XX. The six and seven 
digits of the six- and seven-digit numerals were, however, read with two 
pauses in most instances when they were partially read. The usual 
number of digits read at one pause when such longer numerals were 
read partially is, therefore, either three or four. 

In the preliminary study which was concerned with the range of 
recall from the first reading of numerals in problems it was shown that 
in a great preponderance of instances the subjects were able to recall 
at least the niunber of digits in a numeral. In view of this fact it seems 
reasonable to assume that one or more of the subjects who read the 
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five-digit numerals partially and with a single pause, were able to read 
all five of the five digits at one pause, at least to the extent of noting 
that a numeral was there and that its length was five digits. Apparently, 
therefore, it is possible for subjects to read to this extent as many as 
five digits at one act of perception. 

4. THE SEVERAL SUBJECTS AS PARTIAL AND WHOLE FIRST READERS 

The largest factor in determining whether the longer nvunerals shall 
be given partial or whole first readings is found in the attitude of indi- 
vidual subjects toward these nvunerals. The same numerals were given 
partial readings by some of the subjects and whole readings by others. 
An examination of the data in Table XX makes it evident that some of 
the subjects gave partial readings with noticeable consistency to the 
longer numerals, while other subjects with approximately equal con- 
sistency gave whole readings to these numerals. Subjects G, M, and 
W clearly exhibit the former tendency and may, therefore, be classified 
as partial first readers, while B, H, and Hb illustrate the latter tendency 
and may be called whole first readers. 

5. RELATIVE VALUE OF PARTIAL AND OF WHOLE FIRST READING 

Any determination of the relative value of whole and partial reading 
as methods of reading numerals during the first reading of a problem 
will be concerned to a large extent with the question as to which of the 
methods is more economical of the reader's time. This question resolves 
itself in large part into a comparison between the partial and whole first 
readers in respect to the total time required to read all of the numerals 
of the problems. The three partial readers G, M, and W, as is readily 
seen by inspection of Table XXII, used decidedly shorter total times 

TABLE XXn 

Reading of NuifERALS in Problems by Partial First Readers Contrasted with 
Reading of Numerals in Problems by Whole First Readers 

(Time unit** 1/50 of a second) 



Total time required to read all numerals 

Total number of pauses required to read all numerals 
Average pause-duration 



Subjects 



Partial First Readers 



195 

14 

13.92 



M 



304 
30 

15 -20 



W 



245 
z6 

15.31 



Whole Fmt Readers 



B 



480 

26 

18.46 



H 



359 

27 

13.30 



Hb 



337 
25 

13.4« 



Note. — Each subject read all five problems which included twelve numexak. 
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for the first reading of all of the numerals than the whole readers B, H, 
and Hb. Partial first reading, therefore, in so far as time required for 
reading the nimierals is concerned, was undoubtedly the more economical 
of the two methods. 

The words of the problems were also read more rapidly by the 
partial first readers, although the case is not as clear for the words as 
it is for the numerals. The details are given in Table XXIII. The 
fastest reader of the words is the whole first reader, Subject B, who is 
also the slowest reader of the nimierals. His case appears to be very 
exceptional and no adequate explanation is found in the records, nor 
was the subject himself able to account for his relatively high speed 
with words. After B, the two partial readers, G and M, have the 
fastest records. The slowest record was made by the whole first reader 
H. By virtue of relatively higher speeds with both numerals and words 
the partial first readers completed the first reading of the problems in 
shorter total reading-times than the whole readers. 

TABLE XXm 

RsADiNG OF Words in Problems by Partial First Readers Contrasted with 
Reading of Words in Problems by Whole First Readers 

(Time unit = 1/50 of a second) 





Subjects 




Partial First Readers 


Whole First Readers 




G 


M 


W 


B 


H 


Hb 


Total time required to read all words of problems. . . 
Total number of pauses required to read all words of 
problems , 


708 

66 
ZO.73 


800 

8z 
9.87 


925 

71 
13.02 


560 

61 
9.18 


X093 

93 
XX. 74 


9»3 
84 




xo.oo 







Note. — Each subject read all five problems which included zzx words. 



Another basis may be found upon which significant inferences can 
be drawn as to the relative value of the two methods of first reading of 
numerals. It is possible to draw a comparison between the several 
individuals, who use the one or the other of the two methods, in respect 
to their rates of reading with reading materials other than arithmetical 
problems. Stated in other terms the point in question is: Which of 
the two methods was used by the readers who exhibit higher rates of 
reading in other materials. The data concerning the rates of speed 
with which the subjects read the ordinary prose selection may be used in 
this comparison. With these materials the average reading-time per 
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line for subjects M and G were 44.88/50 and 52.52/50 seconds, respec- 
tively, and for subjects W, H, and B they were 75.21/50, 75/50, and 
80.78/50 of a second, respectively. It is clear, therefore, that the faster 
readers of the ordinary prose selection used the partial method of reading 
numerals on the first reading, and two of the three slower readers of the 
ordinary prose used the whole method of reading numerals. 

The more rapid reading of the partial first readers is due to the fact 
that for the most part they used fewer pauses in reading the same 
materials than the whole readers. Such is the explanation of the greater 
speeds whether the materials which were used were the numerals or 
words of a problem, or the lines of the ordinary prose selection. A 
smaller number of pauses also explains the exceptionally short total 
reading-time of Subject B on the words of the problems. 

6. DEVELOPMENT OF THE METHOD OF PARTIAL FIRST READING 

The large differences between the methods of partial and whole 
first reading in the several important respects to which attention has 
been directed in this immediate study and in previous studies of the 
investigation can be satisfactorily explained only in the light of large 
differences in attitude on the part of the individuals who use respectively 
the one or the other of the two methods. The evidence is strong that 
partial and whole first readers entertain very different attitudes toward 
the numerals when the problem is being read for the first time. The 
fact that such differences between the two groups do exist does not 
necessarily imply that the members of either group are conscious, either 
of their own peculiar attitude, or of the existence of a different attitude. 
Most of the subjects of the investigation were not conscious of their 
attitudes. The imphcation is, rather, that through long experience with 
problems these subjects have developed in an empirical way two widely 
differing sets of habits of reading numerals during the first reading of a 
problem. 

When first learning to read numerals in problems, these subjects, 
as most individuals probably do, proceeded to read the numerals very 
slowly, as they came to them, and one digit at a time. The whole 
reading attitude toward numerals would, therefore, be the attitude 
more natural for beginners in reading arithmetical problems. In the 
course of extensive experience, apparently, some of the individuals were 
more impressed than others, with the differences between words and 
numerals in respect to the rates of speed which were found practicable 
in reading them. These individuals were thus stimulated to learn a new 
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method of procedure with the numerals, which would make for a quicker 
disposition of them in reading problems. Such a new procedure could 
not consist simply of a radical increase of the span of perception to include 
larger imits of recognition, as had been done with word materials when 
whole words and phrases came to be taken as imits of perception. 
Perception of the larger numerals by numeral wholes appears to be 
quite impracticable because of the nature of nimierals as continually 
varying combinations of digits. 

The plan that was learned consists of a rapid passage over the 
numeral during which time details are skipped and only the most 
outstanding facts concerning it are gathered. Such is the procedure 
which is designated as partial first reading and in preliminary sections 
of the investigation the identity of the first digit of a numeral and 
recognition of the niraiber of its digits were found to be facts of the 
outstanding nature referred to. Various ranges of partial first reading 
came to find empirical acceptance in the course of the development of 
the habit of partial reading by the natural trial-and-error method of 
learning. Such changes in procedure were probably able to be 
accomplished with little or no embarrassment to individuals in the 
practical solving of problems because of the almost invariable habit of 
re-reading the numerals after the first reading of a problem. 

7. SUBOiARY OF CONCXUSIONS 

The chapter may be summarized as follows: 

1. The numerals of problems make greater demands upon the 
attention of readers than do the accompanying words, as is shown by 
the following facts: (a) The average number of digits included by a pause 
on numerals is decidedly smaller than the average number of letters 
included by a pause on words, (b) The average duration of pauses on 
numerals is greater than the average duration of pauses on words in the 
cases of all subjects, (c) The percentage of regressive pauses on numerals 
is greater than the percentage of such pauses on words. The explanation 
of the greater demands of the numerals probably lies in the fact that the 
combinations of digits in numerals are continually different, whereas 
combinations of letters in words remain stable. 

2. More pauses per numeral and greater total reading-times per 
nimieral are required for whole first reading of numerals than for partial 
first reading. 

3. Shorter numerals are given whole first readings almost invariably. 
Longer niunerals, on the other hand, are given whole or partial readings 
according as the subjects who read them are whole or partial readers. 
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4. The numeral icxx^ is regularly read as if it were a word rather than 
a numeral. 

5. The subjects divide themselves into groups of partial first readers 
and of whole first readers according as they read the longer numerals 
by the partial or whole method. 

6. The partial method is more economical than the whole method 
in point of total time required to read the numerals during the first 
reading of a problem. 

7. The subjects who read the ordinary prose selection more rapidly 
use the partial method of reading the longer numerals for the most part. 

8. The more rapid rates of reading in both the words and numerals 
of problems and in the ordinary prose selection are exhibited by subjects 
who use the smallest number of pauses in such readings. 

9. Partial first reading of numerals is probably learned empirically 
as a method of more rapidly disposing of the numerals in reading. The 
essential characteristics of the method are skipping the details of a 
numeral and recognizing only the most outstanding facts concerning it 



CHAPTER VIII 

RE-READING AND COMPUTATION 
I. TWO TYPES OF RE-READING OF NUMERALS 

Re-reading from a problem takes place immediately upon completion 
of the first reading. Two distinct types of re-reading of numerals appear. 
TTie two types are distinguished by differences in function. In some 
cases such differences are disclosed directly by reports which were made 
by the subjects themselves upon the basis of introspective observations 
as to what numerals were re-read and why they were so re-read. In 
other cases definite evidence as to which type of re-reading was used is 
found by careful examination of the readings as they are described in 
the plates. 

The first type, which may be called simple re-reading, has as its 
function, apparently, the gathering of further information concerning 
the numerals before a decision has been reached as to what plan will be 
followed in solving the problem. Only one of the numerals of a problem 
is re-read after this fashion. A single case of exception was found in 
the reading of Problem 5 by Subject Hb when two numerals were 
re-read in this way. The implication is that such re-reading is under- 
taken only when the subject is definitely interested in some specific 
detail of a certain numeral. According to the reports of subjects these 
specific details include various items of verification of numerals such as 
the identity of certain digits, the number of digits in the numeral, and 
the location of the numeral within the line. 

The type of re-reading which was given a numeral is indicated in 
Table XXIV in all cases but two. The two exceptions are with the 
readings of problems 2 and 3 by Subject M. In these instances several 
of the words of the problems were re-read along with the numerals. 
Because of this fact interpretation of the records was complicated to 
such an extent as to make it impossible to distinguish with certainty 
which type of re-reading was given the numerals. 

Instances 6i simple re-reading are described in detail in plates I, 
II, III, V, and XI. The numeral 1000 was given such a re-reading by 
four of the subjects; illustrations are found in plates I and II. Subject 
Hb gave a re-reading of the simple type to numerals in each of the 
last four problems, and an illustration of his procedure in the case of 
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Problem 2 appears in Plate V. In Plate XI is found an instance of simple 
re-reading of the numeral 2 along with certain words of the problem by 
Subject M. 

The second type of re-reading of numerals is that for the purpose 
of cop3dng the niunerals on to the problem card. In the case of each 
re-reading so classified the records show that the subject after he had 
re-read the numeral, proceeded immediately to copy it on the problem 
card. Such re-reading was the normal procedure for subjects Hb and 
M as is shown in Table XXIV. More detailed descriptions of 
re-readings of this type are found in plates V, VI, and VII. The record 
of Subject M, which is presented in Plate VI, shows a distinct variation 
from the procedure of re-reading as described above. Subject M 
re-read the numeral 1,918,564 by the four pauses, 24 to 27, inclusive, 
and at the same time copied the numeral in the vicinity of pauses 32 to 34, 
without moving his eyes from it during the process of re-reading and 
copjdng. 

Whether a niuneral was or was not re-read depended upon the habits 
of individual subjects rather than upon either the length of the niuneral 
or upon the quality of first reading which it had received. Numerals 
of all digit-lengths, including both those which had received whole first 
readings and those which had received partial first readings, were re-read. 
Re-reading was practiced systematically both by subjects Hb and M, 
the former of whom was classified as a whole first reader and the latter 
as a partial first reader. Of the four subjects who almost invariably 
proceeded without re-reading, two were classified as whole first readers 
and two as partial first readers. 

Attention should be called at this point to the marked differences 
between the small proportion of re-readers of numerals, as reported 
immediately above, and the fact that all subjects re-read most of the 
niunerals of the problems which were used in the first preliminary study. 
Subjects G and H who with only one exception did not re-read the 
numerals in the present study did, however, persistently re-read the 
numerals of the problems of the first preliminary study. In subsequent 
paragraphs, re-reading is found to be closely connected with the pro- 
cedure of copying the numerals on paper for computation with pencil. 
With only occasional exceptions this procedure was followed regularly 
by all of the subjects in the first preliminary study, including subjects 
G and H. It is probable, therefore, that their persistent re-reading in 
the first study was done for the most part in order to insure accuracy 
in cop3dng the numerals on the computation paper. 
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2. METHODS AND PROCEDURES USED IN THE 
PROCESS OF COMPUTATION 

Two distinct methods of computation were exhibited by the subjects 
in respect to their procedure with the numerals immediately after the 
first reading of a problem. In one case two of the subjects re-read and 
copied the niunerals on the problem card, and wrote out on the card 
with pencil the figures used in the process of computation. In the other 
case, four of the subjects computed ** mentally" and directly from the 
numerals as they were printed on the problem card. The former may 
be called computation from copied figures and the latter, computation 
direct from the problem card. Table XXV shows which procedure was 
followed with each problem by each of the several subjects. 

TABLE XXV 

Two Methods of Proceeding with Numerals for the Purposes of Computation 

AFTER the First Reading 





Problem 


Subject 


z 


2 


3 


4 


5 


Hb 


X 

Re-read 2 


Re-read 

numerals 








X 
X 









X 
X 









X 
X 





Re-read 1000 


Re-read 1000 



X 


M 


X 


W 





H 





B 





G 










Explanation of symbols — 
''X" »re-read and copied numerals, and computed from copied numerals. 
"O"»computed immediately and directly from the problem card without re-reading. 



It is important at the beginning of the discussion of the two methods 
of procedure that the most essential difference between them be set 
forth clearly. The difference lies primarily in the number of mental 
steps involved in the two methods. At least two additional mental 
steps are required by the method of computation from copied figures, 
namely, re-reading of numerals and copying them on the computation 
card. The method of computation direct from the problem card avoids 
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these two steps. A large pedagogical significance attaches to the elimi- 
nation of two such mental steps. By their elimination it would appear 
that many opportunities for error are avoided and valuable economies 
of time and of mental and ph)rsical eflFort may be eflFected. 

The description of the procedures which were used in computation 
that follows, is concerned only with such procedures as were exhibited 
by the subjects who computed directly from the problem cards. It was 
found impossible to interpret precisely the records of eye-movements 
over copied figures in respect to the location of the pauses on the figures. 
The processes of computation could be followed to the solution of the 
problem in only a limited nimiber of the records even of those subjects 
who used the method of direct computation. 

The procedure of direct computation from the problem card appears 
to have been followed without regard to the quality of first reading which 
the numerals had received. Cases of direct computation are found as 
sequels both to partial first readings and to whole first readings of the 
nimierals. In Plate XI direct computation is observed to have followed 
upon whole first readings of both numerals of the problem. Similar 
illustrations are found in plates VIII and X. 

In Plate XII, however, the two numerals had been only partially 
read during the first reading. In this instance the numerals never were 
read completely at any reading. Similar cases were found with other 
subjects. Evidently for some subjects only a partial reading of the 
nimierals of a problem is necessary for the successful use of such numerals 
in computation. 

It is important to notice in this connection that the same subjects 
do not always use the same procedure in computing with different sets 
of problems under different conditions. Illustrations are found in the 
cases of subjects G and H. These two subjects used the method of 
direct computation with the "five problems," as reported immediately 
above. With the "seven problems" of the first preliminary study, 
however, they followed the procedure of computation from copied 
figures. 

An explanation of these facts should begin with the very probable 
premise that these two subjects, who were adults and advanced graduate 
students, were able to follow successfully either procedure in solving 
such simple arithmetical problems as were used in this investigation. 
The method of direct computation was followed with greater facility 
with the "five problems" than with the problems of the first preliminary 
study because of the greater obviousness of the answers to the "five 
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problems." The numerals of most of these problems had been so 
selected as to make the answers even numbers, or numbers with every 
digit the same, in order to minimize the labor of computation. It is 
probable also that the subjects worked at somewhat higher tensions 
when seated before the camera for solving the "five problems" than 
when seated at an ordinary desk for solving the "seven problems." 
Such higher tensions might well have influenced the workers to select 
the quicker direct method rather than the slower copying method of 
solving. 

During the process of computation, the numerals, which are in the 
context of the problem and with which the computation is concerned, 
do not receive the same quaUty of attention from the subjects. This 
fact is most clearly in evidence when two numerals appear in the context 
of a problem. The records show that more pauses and pauses of greater 
average duration were located on the digits of one of the numerals than 
on the digits of the other numeral. In the cases of shorter numerals, 
pauses were located upon only one of the numerals, while the other 
numeral was retained in memory. By such unequal distribution of 
attention one of the niunerals was, in effect, made the "base of opera- 
tions" during the computation. Three examples of this procedure were 
found in the solving of the problems in which the shorter numerals 
appeared. The records appear in detail in plates III, VIII, and IX. 
In Plate IX, which will serve as an illustration, the niuneral 357 was used 
as the "base of operations, " while the numeral 1643 was held in memory. 

An example of the same procedure with the longer numerals of 
Problem 3 is found in Plate XII. In this instance the numeral 243,987 
was used as the "base of operations." Five pauses with an average 
pause-duration of 38/50 of a second were located on this numeral during 
the process of computation. On the other hand, on the numeral 21,765 
only four pauses were located during the computation, and their average 
duration was only 28.75/50 of a second. 

Two further examples of the procedure are found in the solution of 
Problem 5 by subjects H and G in plates XIII and XV. Interpretation 
of plates XIII and XV is complicated to a large extent by the presence 
in the records of a number of pauses which were not used strictly in the 
processes of computation. Such additional pauses were used apparently 
in locating the digits next in order for computation, or else they were 
used in directing the hand when it was engaged in recording figures of 
the answer. Such pauses, therefore, may be referred to as locating- 
and as recording-pauses respectively. 
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It was found impossible to distinguish the locating- and recording- 
pauses in plates Xni and XV from the computation pauses with abso- 
lute certainty. An effort was made, however, after a detailed study of 
the original reports of subjects H and G on their solutions of Problem 5, 
to separate the locating- and recording-pauses from the computation 
pauses. The result appears in Table XXVI. An inspection of the table 
shows that both subjects H and G used the numeral 1,918,564 as the 
"base of operations" during computation. 

The longer numeral in five of the six cases, which are described above, 
was taken as the "base of operation." Such selection of the longer 
nimieral is probably in keeping with the practice common in the solving 
of arithmetical problems which, when two numerals are arranged for 
computation, places the greater numeral first in order and relates the 
second nimieral to the greater. The larger number of pauses upon the 
longer numeral, which at the same time is the "base of operations," 
is due to the fact that computation both begins and ends with the longer 
numeral, and to the further fact that in the longer numeral an additional 
digit appears for reading. 

The large difference between the average duration of the pauses on 
the numeral which was used as the "base of operations " and the average 
duration of the pauses on the other numeral is significant of a diflFerence 
in function between the two sets of pauses. The pauses on both numerals 
necessarily must use such time as is sufficient for recognition on the part 
of the reader of the digits with which the pauses are severally concerned. 
In addition to the work of recognitions, however, some of the pauses 
on the "base of operations" numeral evidently perform service in the 
more strictly arithmetical processes. For such service a greater pause- 
duration would undoubtedly be necessary. 

3. SUMMARY 

1. Two types of re-reading of numerals are distinguishable. Simple 
re-reading is concerned with verification of details of the numerals. 
Re-reading for copying is concerned with reading the numerals for 
copying on the computation card. 

2. Two of the subjects normally re-read all of the numerals. The 
four other subjects normally do not re-read the numerals. Whether 
the numerals are or are not re-read depends upon the habits of individual 
subjects. 

3. Two methods of proceeding with the numerals after the first 
reading are distinguishable. In the one, computation begins immedi- 
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ately and is carried on directly from the context of the problem. In the 
other case the numerals are re-read and copied, and the computation 
proceeds from the copied figures. By the former method, two mental 
steps are saved. 

4. The method of immediate computation direct from the context of 
the problem is used without regard to whether the numerals have 
received a partial or a whole first reading. 

5. During computation one numeral is taken as the "base of opera- 
tions. * ' A large number of pauses and pauses of greater average duration 
are located on the digits of this nimieral than on the digits of the other 
nimieral. The significance of the greater duration of such pauses 
probably lies in the additional work of the more strictly arithmetical 
processes which seems to have been done during these pauses. 



CHAPTER rX 

THE READING OF ISOLATED NUMERALS IN LINES 

I. INTRODUCTION 

As was Stated in the introductory paragraphs of this report such 
attention as has been given to the reading of niunerals in previous 
experiments in the psychology of reading has been incidental to other 
purposes. The numerals which were read in previous experiments 
were in each case isolated numerals in lines. Gray,* when investigating 
the perception span of good and poor readers, had a number of individuals 
read short lines of unspaced digits and groups of the same digit as well 
as selections of words with meaning. A summarizing paragraph at the 
end of his discussion contains the conclusion that diflFerences between 
the span of attention of the good and poor reader disappear in a very 
large measure when digits or groups of the same digit are read. 

Dearborn,^ while interested chiefly in the span of attention and in 
the question as to whether perception proceeds by niunber wholes or by 
individual digits, had several subjects read lines of digits which were 
printed consecutively without spacing, and lines of numerals varying 
in length from two to six digits. In the records which were obtained 
from these readings he observed that the time required for reading the 
same number of unspaced digits in a line was greater when the subjects 
grouped the digits by fours than when they grouped the digits by threes. 
He noticed also that the time required for reading numerals increased 
with increases in the digit-lengths of the numerals. Attention was 
called, at the same time, to the larger niunber of "shifts'* or "breaks" 
in the fixations on niunerals than in the fixations on words, and the 
opinion was expressed that a single digit was probably sometimes the 
unit of perception in the two-digit numerals. 

In a preliminary study of the present investigation, data were 
presented concerning the reading of numerals arranged in columns. 

»C. T. Gray, "T>Tpes of Reading Ability as Exhibited through Tests and 
Laboratory Experiments," Supplementary Educational Monographs, Vol. I, No. $ 
(1917), p. 146. 

'W. F. Dearborn. "Psychology of Reading: An Experimental Study of the 
Reading Pauses and Movements of the Eye," Columbia University Contributions to 
Philosophy and Psychology, Vol. XIV, No. i. New York: The Science Press, 1906; 
See chapter x, "The Number Span of Attention," pp. 67-73. 
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In that study special attention was called to the fact that the digits 
of the numerals were read in groups. The purpose of the present study 
is to examine in detail the readings of a representative number of numerals 
of each of the several digit-lengths of from one to seven digits. Varia- 
tions in the readings of the numerals of the several lengths are reported 
and the reading habits, which were exhibited by individual readers, 
are described. The records of the movements of the eyes of the subjects 
while engaged in reading numerals are given in plates XVI-XXV, and 
the data from the records are condensed and [arranged in tables XXVII- 
XXXI. 

In the plates the variations in length of the vertical lines above and 
below the lines of printed numerals were provided merely for convenience 
in drawing in the numbers of the various pauses. 

When the initial pause of a line did not fall on one of the digits of 
the first numeral in the Une, such a pause was not included in the tables. 
When an initial pause fell on the first numeral of a line and was followed 
by a regressive movement, such a pause was not counted in the tables. 
It is obvious that counting pauses of the latter sort would have given 
in each case an additional pause to the first numeral in the Une merely 
because of its position as first numeral in the line. 

In plates XVI and XVII the reading of isolated numerals by Subject 
G is represented. At the beginning of each line of numerals an initial 
regressive movement was found necessary in the effort to locate the first 
digits of the first numeral. Subject G reads with relatively few pauses, 
but with pauses of relatively long duration. The pauses vary widely 
in duration; the range of variation extends from 4/50 to 90/50 seconds 
with the average duration at 33.88/50 of a second. Single pauses, when 
they are located on the longer numerals, tend to perceive two or three 
digits rather than one or two. In three instances the subject 
accomplished the remarkable feat of reading four digits during a single 
pause. The three instances are found in Plate XVII; two are in the 
first line with the numerals 9317 and 5,236,795; and the third is in the 
second line with the numeral 1928. 

In plates XVIII and XIX appear the readings of isolated numerals 
by Subject H. This subject read with a relatively large number of 
pauses, but with pauses of relatively short duration. The pauses 
varied in duration from 4/50 to 56/50 seconds. The average dura- 
tion, which was 19.32/50 of a second, was shorter than that of any other 
subject. Many short guiding-pauses appear. Single pauses, even 
when they are located on the longer numerals, tend to include only 
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one or two digits at a pause. The readings, which were given the 
numerals 756,352 in Plate XVIII and 93,548 in Plate XIX, are illustra- 
tions of very detailed reading. The readings given the last three 
numerals on Plate XVIII, the special numerals 1000, 333, and 25,000 
show fewer pauses than H gave to other numerals of like lengths. He 
evidently read 1000 as a whole. A relatively large number of regressive 
pauses is found on these plates. 

The readings of Subject M are described in plates XX and XXI. 
His methods of reading the numerals were similar to those of Subject H, 
to which attention was called in connection with plates XVIII and XIX. 
The total reading-time for all the numerals was less for Subject M than 
for any other subject, despite the relatively large number of pauses 
which he used. Several instances appear in these plates of short initial 
and final pauses on the same longer numerals. The readings of the 
numerals 4,325,986 and 16,789 in Plate XX and of 5,236,795 and 743,819 
in Plate XXI illustrate such use of the guiding-pauses. The special 
numerals were read in the same manner as other numerals of like lengths. 
Plates XXII and XXIII record the reading of isolated numerals by 
Subject B. It appears that this subject's readings are irregular in 
respect to number of pauses on numerals of the greater lengths. Some 
of the longer numerals were read with few pauses. The numerals 
5*236,795 and 3,984,673 in Plate XXIII are illustrations of this type, 
while the numerals 9317 and 743,819 on the same plate were read with a 
comparatively large number of pauses. The numeral 1000 was evidently 
read as a whole. Initial regressions appear consistently in each line. 

The readings of isolated numerals by Subject W are presented in 
plates XXIV and XXV. A persistent use of two pauses appears in 
the readings of numerals of from three- to five-digit lengths. Two 
instances are seen in the numerals 5489 and 16,789 in Plate XXIV when 
even the re-readings of the numerals were done with pairs of pauses. 
Initial regressions occur consistently. 

2. TWO TYPES OF PAUSES 

When a detailed examination is made of the pauses with which the 
numerals were read, it appears that they represent two distinct types. 

The two types are distinguished by differences in function. Pauses 
of the first t)rpe, which may be called strictly reading-pauses, were 
probably used in recognizing the identity of the digits of the numerals 
and the relations between the digits. Such pauses are invariably located 
on the numerals. Their durations are approximately equal to, or greater 
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than, the average duration of the pauses of the subject whose records 
are under consideration. A preponderant number of the pauses of any 
subject are of this first type. 

Pauses of the second type, which may be called guiding-pauses, 
were probably used in locating the first digits or the last digits of the 
nimierals. They are found on the initial or final digits of numerals, 
and more frequently on numerals of greater digit-lengths. Some of 
these pauses appear on the lines between the numerals. The first pause 
in any line was almost invariably of this type and of very brief duration 
when compared with other pauses. Subjects H and M used larger 
numbers of pauses of this type than any of the other subjects. 

3. DIFFERENCES IN THE READINGS OF NUMERALS OF 

DIFFERENT LENGTHS 

Upon inspection of the last row of Table XXVII it is found that the 
average total reading-time per numeral increases steadily from an 
average of 21.45/50 of a second for the one-digit numerals to an average 
of 104.54/50 of a second for the seven-digit numerals. The same 
continual increase is found almost without exception in the rows of the 
several subjects. Likewise the average number of pauses per numeral, 
when the records of all subjects are averaged, increases steadily from 
the average of 1.15 pauses on one-digit numerals to the average of 4.15 
pauses on seven-digit numerals. It is clear therefore that the total 
reading-times and the number of pauses which were required to read 
a numeral, depended upon its digit-length. 

The average duration of the pauses, on the other hand, does not 
depend upon the length of the several numerals in the same consistent 
fashion as does the average number of pauses per numeral. The details 
may be found in Table XXVIII, where it is seen that both in the rows 
for individual subjects as well as in the row which presents averages for 
all of the subjects, the average pause-duration not only fails to increase 
steadily with increasing lengths of the numerals but in several cases 
actually decreases. 

With three of the subjects, M, H, and G, on the other hand, the 
average duration of the pauses increases steadily from that of the 
numerals of one digit to that of the numerals of three digits. Two of 
these three subjects, M and G, however, as may be observed in Table 
XXIX, read the one, two, and three digits of the one-, two-, and three- 
digit numerals, respectively, for the most part with a single pause. 
In the case of Subject B, also, a steady increase in pause-duration is 
found when the one-, two-, and three-digit numerals were read at single 
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pauses. It is evident, therefore, that with certain subjects and to this 
Umited extent, the pause-duration does increase with increases in the 
number of digits read. 

Numerals of the same length exhibited a notable consistency in the 
nimiber of pauses with which they were read by the several subjects. 
As may be observed in Table XXIX two different numbers of pauses 
include the number of pauses used in reading a preponderant number of 
the numerals of each length. The one- and two-digit numerals were 
read for the most part by single pauses. One and two pauses were 
used with the three-digit numerals and two and three pauses with the 
four- and five-digit numerals in most cases. The longer numerals 
exhibit more variety in the number of pauses with which they were 
read. With these nimierals, the habits of individuals seem larger 
deciding factors than the tendency to a conventional number of pauses. 

4. THE SPECIAL NUBfERALS 

The six special numerals, o, 99, 333, 1000, 25,000, and 637,637, were 
included among the other niunerals, in order that data might be obtained 
concerning such variations in the readings of numerals, as might be due 
to familiarity and to regularity in form on the part of the numerals 
read. The data for the two special numerals 1000 and 25,000 show 
consistent and significant variations from the data which represent the 
readings of ordinary numerals of like lengths. As may be observed in 
Table XXX the two numerals 1000 and 25,000 exhibit markedly shorter 
average reading-time per nimieral, average number of pauses per numeral, 
and average pause-durations, than the ordinary numerals of the same 
lengths with which they are compared. 

TABLE XXX 

Reading of Special Numerals Compared with Reading of Other Isolated 

Numerals of Corresponding Digit-Lengths 

(Time unit = 1/50 of a second) 



Special numerals. 



Corresponding digit-lengths of other isolated numer- 
als with which the special numerals are compared 

Average reading-time per numeral: 

Special numerals 

Other numerals 

Average nimiber of pauses per numeral: 

Special numerals 

Other numerals 

Average pause-duration: 

Special numerals 

Other numerals 
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26.88 



Note. — Each subject read each special numeral once, and at the same reading with the other isolated 
numerals. 



THE READING OF ISOLATED NUMERALS IN LINES 



91 



Each of the two numerals represents the special quality of regularity 
of form and the quality of familiarity which were described in the 
discussion of the numeral 1000 in chapter vii. Regularity of form, in 
what may be called common fashion as distinguished from the special 
&shlon of regularity which has been described for the numeral 1000, 
is a quality of the other special numerals 99, 333, and 637,637. Such 
regularity of form, however, did not seem to be signliScant enough to 
affect Important variations in the readings of those numerals. This 
immediate fact and the facts which are noted above appear in 
re-enforcement of the conclusion reached regarding the numeral 1000 
in chapter vii. Evidently the qualities of special regularity of form and 
familiarity are influential factors In the reading of numerals, even when 
the numerals are isolated in lines. 

5. TWO METHODS OF ATTACK IN READING NUMERALS 

Two distinct methods of attack were used by different subjects in 
reading the numerals. By one method a relatively large number of 
pauses of relatively short average duration were used in the readings, 
and by the other relatively few pauses of relatively long average duration 
were used. The contrast between the two methods is sharply outlined 
by differences in the data for subjects H and G, who represent the first 
and second methods respectively, as such data are arranged in Table 
XXXI. Subject M also read by the first method and subjects W and 
B by the second method. In plates XVIII and XIX a relatively large 
number of guiding-pauses are found, while comparatively few appear 
in plates XVI and XVII. The shortest total reading-times for the whole 

TABLE XXXI 

Speed and the Two Methods of Attack Used in Reading Isolated Numerals 

(Time unit = 1/50 of a second) 



Methods of attack 



Subjects 



Total reading-time for all nu- 
merab 

Total number of pxauses used in 
reading all numerals 

Average pause-duration 



Many Pauses of 

Short Average 

Duration 



M 



1549 

76 
20.38 



H 



1642 

85 
19.32 



Fewer Pauses of Longer 
Average Duration 



1728 

51 
33 38 



W 



1797 

69 
26.04 



B 



1937 

67 
28.92 



Note. — Each subject read four each of the one-, two-, three-, . . 
a total of twenty-eight numerals. 



. and seven -digit numerab or 
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set of isolated numerals are found in the records of subjects M and H 
who used the many-short-pauses method of attack in their readings. 

The number of digits which are read at a single pause depends upon 
the method of attack which the subject uses, and upon the number of 
digits which a numeral offers for reading. Subjects M and H, who use 
the method of many short pauses, tend to perceive one and two digits 
at a pause. Subjects G, B, and W, on the other hand, who use the 
method of few and long pauses, tend to perceive two and three digits 
at a pause. The one and two digits of the one- and two-digit numerals 
were almost invariably read by single pauses by all subjects. In all 
of the plates which describe the readings of M, G, W, and B instances 
are to be found among the readings of the longer numerals in which as 
many as three digits were read at a pause. 

In only three instances, however, when the special form numeral 
looo is not brought into consideration, as many as four digits are known 
to have been read at a single pause. All three of the instances are in 
the readings of Subject G and are reported on Plate XVII. Two 
instances occur on the four-digit numerals 9317 and 1928, and the other 
on the seven-digit numeral, 5,236,795. Evidently the reading of four 
digits at a single pause is very exceptional and it is significant that it 
occurs only in the records of the subject, who used the smallest number 
of pauses with the greatest average duration. 

6. SUMMARY 

1. Two types of pauses are distinguished by differences in duration. 
The strictly reading-pauses are probably used to recognize the identity 
of the digits of the numerals, and the relations between them. The 
guiding-pauses are used probably in locating the initial and final digits 
of numerals. 

2. The average total reading-time per numeral and the average 
number of pauses per numeral increase gradually from the averages of 
the one-digit numerals to the averages of the seven-digit numerals. 

3. With three subjects the average duration of pauses increased 
with increases in the number of digits read by the pauses. 

4. Two different numbers of pauses include the number of pauses 
used in reading a preponderant number of the numerals of each length. 
The greatest consistency in this respect is found in the numerals of from 
one to five digits in length. 

5. The quality of familiarity, rather than the quality of regularity 
of form reduced the average number of pauses and the total reading- 
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times of the numerals 1000 and 25,000 below the averages of ordinary 
numerals of like lengths. 

6. Two distinct methods of attack are used in reading numerals. 
By the one method a relatively large number of pauses of relatively 
short average duration is used, and by the other method relatively 
few pauses of relatively long average duration are used. The subjects 
who employed the former method read the numerals in shorter total 
reading-time. 

7. The usual number of digits read per pause is one or two, or two 
or three according to the habits of the subject who is reading. One 
subject is able to read as many as four digits at single pauses. 



CHAPTER X 
COMPARISONS OF RATES OF READING 

I. COMPARISON OF THE SUBJECTS OF THE PRESENT INVESTIGATION 

WITH THE SUBIECTS OF SCHMIDT's INVESTIGATION IN 

RESPECT TO RATES OF READING 

Attention has been called in previous sections of this report to the 
fact that larger numbers of pauses of relatively greater average duration 
were used in reading the arithmetical problems 'than are commonly 
used in reading ordinary prose materials. It was decided, therefore, 
to test the reading-speeds of the several subjects of the present investiga- 
tion with a different type of reading-material. The data, which were 
thus obtained, could then be compared with other data which represented 
he reading-speeds of similar individuals with similar materials. 

The type of material, which was selected as most appropriate for 
this purpose, was that of ordinary expository prose. The text of the 
selection was taken from Judd's Psychology of High-School Subjects, 
a volume which was familiar in a general way to all of the readers. 
The data obtained with this material were to be compared with the 
results reported by Schmidt' in a previous investigation of the reading 
of "light passages from James's Psychology'^' by 45 ** adults, mostly 
graduate and undergraduate students."^ 

The conditions which governed the readings of the two selections 
were similar for the most part. In one respect, however, an impor- 
tant difference obtained. In Schmidt's investigation the subjects were 
instructed to **read rapidly for the thought."^ In the present investi- 
gation, out of deference to purposes which are stated in the latter part of 
this chapter, the subjects were instructed to read for a " clear understand- 
ing'' and at "normal speed." Further details concerning this material 
and the conditions under which it was given appear in chapter vi. 

In order to faciUtate the comparison certain rearrangements of the 
data as originally reported by Schmidt were made. The time unit 
used in his investigation was the sigma, or i/iooo of a second. Figures 

» W. A. Schmidt, "An Experimental Study in the Psychology of Reading," 
Supplementary Educational Monographs, Vol. I, No. 2(1917), p. 42. 

* Ibid,f pp. 32, 50. ilbid.f p. 34. * Ibid., p. 28. 
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which represented duration of time in this unit were converted into other 
figures representing the same durations in units of 1/50 of a second. 
By multiplying average pause-duration by average number of pauses 
per line figures were obtained for the average reading-time per line. 
In this way a single niunber is foimd to represent rates of reading. 
The data from the two investigations are arranged in Table XXXII. 

When the data in Table XXXII are compared it is foimd that the 
subjects of the present investigation read at conspicuously higher rates, 
as judged by average reading-time per line, than the subjects of Schmidt's 
investigation. The superiority in speed on the part of the former 
subjects is due in largest measure to the decidedly shorter average dura- 
tions of their pauses, although they also used fewer pauses per line. 

TABLE XXXII 

Subjects of the Present Investigation Compared with Those of Schmidt's 

Investigation in Respect to Speed of Reading 

(Time unit= i/so of a second) 





Subjects 




Average 

Number 

of Pauses 

per Line* 


Average 
Pause- 
Duration 


Average 
Deviation 


Average 
Reading- 
Time 
per Linet 


Of the present investigation (s adults) 
Of Schmidt's investigation (4s adults) 


6.0s 
6. SO 


10.7s 
lS-4it 


2.87 
3-93 


6S.04 
100.17 



* The line-length of the materials read by Schmidt's subjects was 90 mm.; that of the materials 
read by the subjects of the present investigation was 93 mm. 

t Schmidt's results, which are reported by him in time units of sigma (x/xooo of a second), are here 
presented in time units of 1/50 of a second. 

X The average reading-time per line is obtained by multiplying the average number of pauses per 
line by the average pause-auration. 



The advantage in favor of the subjects of the present investigation is 
emphasized by the fact that they were reading under instructions which 
called for only "normal speed," whereas the other subjects read under 
the instructions, "read rapidly for the thought." 

So large a number of adult cases was included in the investigation 
by Schmidt that the figures reported by him may be taken as representing 
reliable averages of the performances of such subjects. Upon the basis 
of comparison with the results thus reported it is concluded that the 
subjects of the present investigation may be classified as decidedly 
better than average adults in respect to speed of reading. The impKca- 
tion of the foregoing paragraphs and of this conclusion is obvious. 
The larger number of pauses of relatively greater duration, which was 
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found in the readings of the problems, is due to the nature of the problems 
as a type of reading-material rather than to slow speeds on the part of 
the readers. 

2. COMPARISONS OF RATES OF READING THE THREE TYPES OF 

READING-MATERIALS 

Significant evidence of differences between types of reading-materials, 

and concerning the nature of the differences as well, may be secured by 

comparisons between the rates with which the subjects read the different 

types of materials. With such a purpose in view, comparisons were 

arranged between the data from the readings of the problems, of the 

isolated numerals, and of the ordinary expository prose selection. The 

conditions which governed the readings of all three types of materials 

were essentially similar in that they called for such kinds of reading as 

are most customary for the several types, and for "normal speed" on 

the part of the subjects. The data which were obtained are, therefore, 

representative of normal performances on the parts of the readers with 

these three types of materials. Table XXXIII was designed to facilitate 

the comparison. 

TABLE XXXIII 

CoMPARAxrvE Data from Readings of Five Problems, Ordinary Prose, and 

Isolated Numerals 

(Time unit= 1/50 of a second) 



Average number of paus^ per line on: 

The five problems (first reading) 

The ordinary prose selection 

Isolated numerals 

Average number of letters, or digits, per pause 
on: 

The five problems (first reading) 

The ordinary prose selection 

Isolated numerals 

Average duration of pauses on: 

The five problems (first reading) 

The ordinary prose selection 

Isolated numerals 



StTBJKCTS 



6.66 
4.71 



6.61 
Q.61 
2.28 

11.28 
II. IS 
30.57 



B 



7.2s 
7.50 



6.08 
6.03 
1.66 

"■95 

10.77 
28.62 



M 



8.41 
5.20 



5.24 

10.93 

8.63 

19.85 



w 



7. as 
6.20 



6.08 
7.38 
1.62 

13.44 
12.13 
26.11 



H 



9.83 
6.66 



4.48 
6.75 
1. 31 

12. II 
11.25 
18.18 



Hb 



9.08 



4.8s 



11.58 



Average 

FOR 

All 
Subjects 



8.08 
6.05 



S.56 
7.69 
1.67 

11.88 

10.7s 
23.80 



Note. — Satisfactory data on the reading of ordinary prose and isolated numerals were not obtained 
from Subject Hb. 

The average line-length of the five problems materials was 93.33 mm., of the ordinary prose selection 
93.0 mm. 



The conspicuous feature of Table XXXIII is the marked superiority 
in the speed with which the ordinary prose selection was read. The 
greatest differences are found between the isolated numerals and the 
prose selection. All of the subjects exhibit these differences, both in 
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respect to average number of digits or letters read per pause and in 
respect to average duration of pauses as well. The differences indicating 
greater speed with the prose are in large proportion. Such differences 
in speed undoubtedly reflect the great and obvious differences between 
materials for prose and for isolated numerals in respect to mechanical 
form, context, and the attitudes which they inspire in the minds of 
readers. Evidently isolated numerals are much more difl5cult as reading- 
material than ordinary expository prose. 

The differences in rates between the five problems and the ordinary 
prose materials are decidedly significant although not as great in propor- 
tion as those found in the comparison just drawn. Four of the five 
subjects read the ordinary prose at higher rates than they had used with 
the five problems. The higher speeds with the prose are due for the 
most part to fewer pauses per line, although the durations of the pauses 
on the prose are somewhat shorter than those on the problems. The 
obvious interpretation of the differences is found in the greater difl5culty 
of the problems as reading-materials. To a large extent, as has been 
shown in previous sections of this report, the greater difficulty is due 
to the exactions of the numerals in the problems. It is probable also 
that greater exertions were undergone by the subjects in their efforts 
to grasp accurately the terms of arithmetical problems than to learn 
the facts contained in a selection of ordinary, expository prose. 

3. SUMMARY 

The following conclusions may be drawn from the discussion of 
this chapter: (i) The subjects of the present investigation read at 
decidedly higher rates than the subjects of Schmidt's investigation. 
They are, therefore, classified as decidedly better than average adults in 
respect to speed of reading. (2) The ordinary, expository prose material 
was read at significantly higher rates than either the arithmetical 
problems or the isolated numerals materials. The conclusion was 
drawn, therefore, that arithmetical problems and isolated numerals are 
decidedly more difficult as types of reading-materials than ordinary 
expository prose. 



CHAPTER XI 

PRACTICAL APPLICATION TO CLASSROOM TEACffiNG 
I. THE QUESTION OF READING IN ARITHMETIC 

Arithmetic is commonly reputed to be one of the most difficult sub- 
jects in the curriculum of the elementary school. The meagerness of 
the results which are obtained at the cost of such large amounts of time 
as are devoted to the study of the subject is a matter of continuous 
complaint. The changes which have come about as a consequence of 
eflForts to improve the situation have resulted for the most part in a new 
selection of subject-matter for textbooks and in rearrangements of the 
sequence of topics. The problem exercises have become more practical in 
character and there is evidence of a tendency to employ in problems only 
such classes and magnitudes of numerals as are used in everyday affairs. 

When the work which has been done in these directions is duly 
recognized, the significant fact remains that some of the most important 
divisions of the field have not yet been occupied. The niunber of 
scientific studies in the psychology of arithmetic is still surprisingly 
small. As compared with reading, arithmetic has been seriously neglected. 
Fortunately, however, much of the information which has been made 
available in reports on reading can be used in the study of arithmetic. 
A number of recent reports of exp)eriments in the teaching of reading 
has served to emphasize the existence of numerous distinct types of 
reading materials ea9h of which calls for the development of an appro- 
priate type of reading ability on the part of the student. Arithmetical 
problems and isolated numerals as well, when considered as reading 
situations, represent distinct types of reading materials. The special 
types of procedure which adult subjects used in reading such materials 
have been described in previous chapters of this report. 

WTiatever the nature of the materials, however, reading is essentially 
the process of getting meaning from the printed page. When the subject- 
matter is difficult, patient and systematic search for the thought is 
necessary. Instead of taking pains in this fashion, children frequently 
resort to mechanical pronunciation of the words or mere scanning of the 
lines.' In such cases no adequate idea of the meaning is obtained, and 

' EsUline Wilson, "Improving the Ability to Read Arithmetic Problems," EJU- 
nterUary School Journal, Vol. XXH, No. s (January, 1922), pp. 380-86. 
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if the materials read be arithmetical problems, a correct solution is 
impossible. It is scarcely an exaggeration to say that few children, 
including those with the experience of the upper grades, have developed 
a method of reading problems which could be described as a rapid and 
skilful attack on the reading situation. 

The extent to which the appearance of numerals along with words 
in the text of a problem is responsible for this condition is but slightly 
imderstood. Numerals as a distinct and significant object of study 
have received very little attention in the Kterature of arithmetic. Occa- 
sional reference is made to the abstract character of the numerical con- 
cept and the difficulty of teaching children the meaning of the symbols. 
Discussions of classroom experience also are reported occasionally. Of 
these the question: What magnitudes of numerals should be used when 
new problems are introduced? is fairly illustrative. Numerals in the 
context of problems, but for exceptions of this character, have been 
almost completely neglected. 

2. PRELIMINARY ANALYTICAL READING OF PROBLEMS 

The presence of numerals among words, however, is only one of 
the features which distinguish arithmetical problems as a specialized 
type of reading materials. The existence of other equally complicating 
features is impKed when teachers express the opinion that it is more 
difficult to teach the interpretation of problems than the mechanical 
skills of computation. Despite general acceptance of this opinion, 
scientific studies in the psychology of arithmetic have been concerned 
almost entirely with the field of operations. As a consequence, exact 
knowledge of the nature of the processes of interpretation is lacking for 
the most part. 

Efforts have been made, notwithstanding, upon the basis of common 
observation to describe the reading situation which a problem offers and 
the preliminary thinking about it which is necessary before the reader is 
prepared for the work of computation. The most essential character- 
istic of a problem is the fact that it presents a series of conditions which 
describe a certain state of affairs. Some of the conditions appear in 
precise quantity. The quantities stand in definite relationships with 
each other and are stated in abstract terms. 

Each of the elements of this complex situation must be compre- 
hended by the student during the preliminary reading. He must draw in 
his imagination an accurate picture of the situation, which is described, 
and take account of each of the facts of relation. Following this, comes 
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a canvass of the plans for solving which suggest themselves, and the 
passing of judgment on the appropriateness of each plan to the con- 
ditions of the problem. The reading processes which are carried on in 
this manner are analytical in character and call for a high degree of skill 
and patience, as well as for a certain amount of practical acquaintance 
with the facts described. It is doubtful if teachers generally have acquired 
anything like an adequate appreciation of the confusion which children 
feel when confronted with a situation to be studied in this fashion. 

With the intention of facilitating the formation of working habits 
which will bring relief to this confusion, authors of teaching manuals 
undertake to outline the steps which should be followed in reading and 
solving a problem. The first two or three steps usually provide for the 
preliminary analytical reading. The following directions, which appear 
in a recent manual as the first three of five steps, will serve as an illustra- 
tion: ^'Firsiy the pupil must read the problem and understand what it 
means. Second, he must state in his own words what the problem calls 

for Third, he must find the material that the problem gives to 

work with.*'* 

The reader of this report will notice immediately that no suggestions 
are given concerning the proper treatment of nimierals. As far as the 
first three steps are concerned it would seem that the directions were 
designed for use in connection with that special type of problem only 
in which numerals are not included. The author appears to assume 
that children are able to make as rapid and prompt a disposition of the 
numerals as the adult subjects of the present investigation. It is clear 
that a rapid and thoughtful reading of problems containing nimierals is 
not practicable under the directions as given above, unless the reader is 
reheved of the details of the numerals and is free to devote his entire 
attention to the conditions of the problem. This desirable result, as 
has been shown in a previous chapter of this report, can be obtained by 
employing the partial method of reading numerals. 

3. APPLICATION OF PARTIAL READING 

The importance of conducting the difl&cult processes of analytical 
reading in the most direct and unhampered manner is great enough to 
warrant the inclusion with the directions quoted above of any additional 
directions that may be necessary. Undoubtedly supplementary direc- 
tions which prescribed partial reading of the numerals would greatly 
facihtate the preliminary reading of problems. Such a prescription 

' Kendall and Mirick, How to Tea^h the Fundamental Subjects, p. 169. Boston: 
Houghton Mifflin Co. 
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would also serve to emphasize the significance of partial reading, 
and the extensive possibilities of improvement which lie in its use could 
begin to be realized. At this point, the reader should be reminded of 
the fact that the problems which were employed in the present investiga- 
tion were both brief and simple. Since the partial method facilitated 
the reading of such problems, its value for the larger and more involved 
problems which are found in the ordinary textbook would be corre- 
spondingly greater. And likewise, a relief measure which was desirable 
for adult graduate students should prove all the more helpful to children 
in the elementary school. 

An effort has been made, therefore, to prepare recommendations con- 
cerning the reading of problems which should be considered as additional 
to the directions that are quoted above. The recommendations are as 
follows: 

1. Pupils should be taught to distinguish between the first reading 
and the re-reading phases in their attack on problems. 

2. They should learn to consider numerals and the accompanying 
descriptive conditions as different elements of a problem and separable 
for reading purposes. 

3. During the first reading, they should devote their entire attention 
to the conditions of the problem. 

4. At the same time skill should be developed in partial reading of 
numerals. 

5. While this skill is being acquired, pupils should be apprised of the 
essential similarity between the conditions of the problem and such 
details of the numerals as are perceived by partial reading. 

Although the preceding recommendations were derived for the most 
part from the findings of this report, their validity does not rest on this 
basis alone. They derive additional support by comparison with the 
findings of other investigations in the field of reading. Gray, in sum- 
marizing the principles of method which were deduced from recent 
studies of reading, states that emphasis of the elements on which mean- 
ing depends, improves comprehension.' A closely related principle is 
stated by Freeman: "Rate of reading is increased by attending to the 
meaning as distinguished from the mechanics.''* In the case of arith- 
metical problems, the elements referred to by Gray, obviously, are the 

»W. S. Gray, "Principles of Method in Teaching Reading, as Derived from 
Scientific Investigation, " Eighteenth Yearbook of the National Society for the Study of 
Education^ Part II, p. 42. 

» F. N. Freeman, The Psychology of the Common Branches, p. 93. Houghton 
Mifflin Co. 
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conditions of the problem and such details of the numerals as identity of 
the first digit and the number of digits. Attention to these items and 
to these alone is obtained by the use of partial reading as recommended 
above. The remaining details of the numerals are of the nature of 
"mechanics," as described by Freeman, and when the partial method of 
reading is used, the attention of the student is relieved of the "mechanics'* 
and is free to search out the meaning. 

Further comparisons with the results of other investigations empha- 
size the fact that the use of partial reading as recommended above repre- 
sents a more progressive type of reading. Progress in reading, according 
to Freeman, consists in a decrease of the number of pauses of the eye 
and an increase in the scope of recognition at each pause.' Gray con- 
cludes that "regular rhythmical movements of the eyes are prerequisite 
to rapid silent reading."* When partial reading is used, the numerals of 
a problem are not read in detail and it has been shown that fewer pauses 
are required to get the meaning from the printed line. As a conse- 
quence, the average amount of material perceived at a pause is increased. 
It is clear, therefore, that both of the conditions which Freeman describes 
as representative of progress in reading are encouraged by the method 
of partial reading. At the same time, by employment of this method, 
the eye is relieved of the most severe exactions of the numerals and does 
not suffer the delay in movement which, owing to the nature of numerals 
as reading materials, is unavoidable when the numerals are read in detail. 
By virtue of this relief, the eye is able to approximate more nearly 
the rhythm of movement which is customary for lines of words, and 
which is "prerequisite to rapid silent reading." 

4. APPLICATION OF RE-READING 

The recommendations which appear above are concerned exclusively 
with the first reading of the problem. When the first reading is com- 
pleted ordinarily the pupil is ready for the re-reading. It is possible, 
as was shown in chapter viii, to omit the work of re-reading by emplo>4ng 
the method of mental computation while reading the problem as printed. 
The latter is a more economical procedure than the alternative method 
of computation from copied figures. So rapid a procedure as direct 
computation, however, is practicable only with easy problems and for 
pupils of unusual arithmetical ability. Probably the great majority of 
pupils solve the largest proportion of their problems with the aid of 
pencil and paper. 

' F. N. Freeman, op, cii., p. 83. * W. S. Gray, op, cil.j p. 39. 
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For aU such pupils the work of re-reading and copying the numerals 
is an essential step in the process of solving. Extensive use of a method, 
however, does not guarantee successful accomplishment. By experi- 
ence, and by careful investigation as well, teachers have learned that 
pupils do not copy numerals accurately. The situation, as it exists, is 
too serious to be neglected. Intelligent and vigorous efforts should be 
made to eliminate errors of this kind completely. Substantial improve- 
ment undoubtedly could be effected, by relieving the pupil's mind of every 
avoidable distraction during the copying. Setting apart a definite place 
for the step of copying, in the total procedure of solving, would consti- 
tute an important move in this direction. For this reason, the teacher's 
plan of instruction for arithmetical problems should include a special 
period of drill in re-reading and copying numerals. 

When the plan of instruction has been amended, in accordance with 
this suggestion, it is important that the most efficient methods of reading 
the numerals be selected for use during the drill period. The methods 
of re-reading which were employed by the adult subjects of the present 
investigation are suggestive of the type of drill which should be given. 
For this reason the conclusions which were derived in chapter v were 
taken as the basis of recommendations concerning re-reading which are 
submitted as follows: (i) the numerals of any digit length should be 
read according to their dominant main-group pattern; and (2) the 
simplest possible numerical language should be used. 

The effect of these recommendations and the advantages that lie 
in their adoption may be illustrated with the numerals 56,283 and 497. 
When the numeral 56,283 is treated as directed, it is read as follows: 
five six, two eight three. In this way the main-group pattern for five- 
digit numerals, which calls for two groups of two and three digits respec- 
tively, is followed. No words are used except such as are required to 
name the digits in order of succession. In the case of the numeral 497 
the proper pronunciation is four, nine seven. In this instance the 
dominant main-group pattern for three-digit numerals is followed and 
no superfluous language is included. 

In the reading of both numerals, advantage is taken of the -strong 
natural tendency of the mind to arrange the members of a series of 
stimuli in groups. With the verbal description as brief as possible, no 
unnecessary waste of energy is incurred in pronunciation. In addition 
to the value of economy, an important reduction is effected in oppor- 
tunity for errors by reading the numerals exactly as they are printed 
and precisely in the form in which they are to be copied. The feasi- 
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bility of the recommendations is beyond doubt since they are observed 
regularly in practice by various vocational groups, such as telephone 
operators and bookkeepers, who use niunerals extensively in their 
daily work. 

Nor are the directions as given applicable only to oral reading. It 
is a matter of conunon knowledge among students of reading that a 
very close connection exists between the inner speech of silent reading 
and the behavior of oral reading. Numerous elements of procedure are 
conunon to both. So far as the foregoing reconunendations are con- 
cerned, there appears no necessity for drawing a distinction between oral 
and silent reading. 

5. MISCELLANEOUS APPLICATIONS 

Although the findings of the present investigation are not concerned 
extensively with the processes of computation, important data were 
presented in chapter viii concerning "computation direct from the 
problem card." The records show that this method is a very direct 
road to the answer and its use undoubtedly reduces the number of oppor- 
tunities for error. The great rapidity with which the abler students 
can solve suitable problems in this manner would tend to increase the 
pupils' interest and concentration. For these reasons it is reconunended 
that with abler students the process of direct computation be more 
extensively employed in rapid drill with problems. 

The question will be raised as to the grade at which the methods of 
partial reading and re-reading should be introduced. The findings of 
the present investigation do not bear directly on this question. Nor 
can other than provisional conclusions be drawn until the reading of 
problems by children in the various grades has been studied. Signifi- 
cant inferences, however, can be drawn in the light of certain principles 
of method in teaching reading which were derived from scientific study 
and which are now generally accepted. 

Partial reading and re-reading are methods of skilful and rapid 
silent reading. They represent a degree of achievement which is more 
advanced than mere ability to recognize the words. It is reasonably 
certain, therefore, that children are not prepared to read in this fashion 
before the teaching emphasis has been shifted from oral to silent reading, 
which, as is now generally known, should be done between the second 
and fourth grades. Beginning with the latter grade, progress in reading 
consists in large part in ability to master increasingly difficult materials. 
Arithmetical problems with several conditions and with longer numerals 
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constitute such materials and it is this type of problem which is attacked 
to advantage by the use of partial reading. In the nature of the case, 
partial reading and re-reading are highly specialized types of procedure. 
It is during the fourth, fifth, and sixth grades that pupils should be 
trained to use different types of reading ability. In view of this con- 
sideration, and of such others as are named above, it appears that the 
fourth^ grade is the appropriate time for the introduction of the new 
methods. 

The discussion of applications ought not to be concluded without 
pointing out the fact that a body of experimental data in many instances 
is valuable for other purposes than those which were originally respon- 
sible for the investigation. Diagnosis of individual difficulties is an 
increasingly important feature of instruction in modern school systems. 
For such work, well-trained teachers and supervisors rely to as great 
an extent as is possible upon the materials which are available in scientific 
reports. No other body of material affords an equally detailed and 
illuminating description of the intellectual processes which are carried 
on in the ordinary work of the school. The description of first reading 
and re-reading and of certain computational processes, which is avail- 
able in the present report, will prove useful for diagnosis of diflSculties 
with arithmetical problems. Significant but less detailed descriptions 
of the range of correct recall of numerals, the grouping of digits, numeri- 
cal-language patterns, effect of punctuation, and of such other items as 
a perusal of the table of contents will disclose, are also available for the 
same purpose. 
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PART I. INTRODUCTION 
CHAPTER I 

THE PROBLEM 

For two generations the public high school in the United States has 
grown at such a rapid rate as to give it a unique place in the history of 
educational institutions. Appearing late in the first quarter of the 
nineteenth century, it at once entered into a struggle for survival with 
the dominant secondary school of the time, the private academy. For a 
half-century the high school maintained itself with more or less success, 
and was well established by 1870. During the fifty years that have 
elapsed in the meantime it has expanded in a manner quite without 
precedent. From 1890 to 191 8 the number of high schools reporting 
to the Bureau at Washington increased from 2,526 to 13,951 ; the number 
of pupils in attendance from 202,963 to 1,645,171; and the number of 
teachers from 9,120 to 81,034. At the same time the population of the 
United States increased from 62,622,250 to approximately 105,253,000. 
Thus while the high-school enrolment increased 711 per cent the total 
population increased but 68 per cent. From year to year this institution 
has constantly attracted a larger and larger proportion of the children 
of high-school age in the nation. 

This remarkable expansion of the high school is impressively pictured 
in Figure I in which the high-school enrolment is compared with that of 
the elementary school and with the total population at five-year periods 
from 1870 to 1918. The curve for the high school begins with 1871 
instead of the year before, because data for 1870 are not available. 
That the curves for the three series may be easily compared they are 
based on index numbers, derived as indicated in the explanation of the 
diagram. It is seen at once that the high-school curve is distinctly 
different from the ciuves for the elementary school and the total popula- 
tion. The latter are almost identical and show a steady progression of 
the arithmetical t)rpe. The increase of the elementary-school enrolment 
for fifty years has evidently been a function of the general population 
increase. The curve for the high school, on the other hand, is of the 
geometrical order. For the first decade, from 1870 to 1880, the increase 
in high-school enrolment actually failed to keep pace with the growth 
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of population; during the following decade the two series were parallel; 
and since 1890 the high-school enrolment has been growing at a rate 
constantly accelerated from period to period without showing any 
marked dependence on the general increase of population. Truly the 
American public high school occupies a unique place among educational 
institutions. 
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Fig. I. — Showing relative rates of increase in the total population, the number 
of pupils enrolled in the elementary school, and the niunber of students enrolled in 
the public high school, United States, 1870-1918. The index niunbers are foimd 
by dividing the total population and the total enrolment for each date by the respec- 
tive averages for the eleven periods considered. (Adapted from US, Bureau of 
Education Bulletin, No, ig, 1920, p. 47.) 

And the end is not yet, as the merest glance at the high-school curve 
shows. In view of the direction it is taking today, apparently there is 
but one ultimate limitation to the increase in the high-school registration, 
and that is to be found in the number of children of high-school age in 
the population. We are already hearing murmurings about universal 
secondary education. It is pointed out that, in spite of the very rapid 
increase in high-school enrolment in recent years, there are enroUed 
today in our secondary schools, both public and private, only about 
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2,000,000 out of a total of approximately 8,300,000 children of high-school 
age in the nation. Some of our states are passing compulsory education 
laws that break with our tradition of compulsory education for the 
elementary period only, and point toward some measure of compulsory 
secondary education. 

The conception of secondary education as education for the selected 
few, whether by birth or by talent, appears to be giving ground before ^ 
the assaults of political democracy and the demands of a society of 
increasing complexity and wealth. Some are saying that, as public 
elementary education is no longer education for the masses, but rather 
education for childhood, so secondary education is no longer education ^ 
for the classes, but rather education for adolescence. Thus in a 
statement made by the teachers of the Washington Irving High School 
for Girls in New York City in 1911 we find these words: "A public high 
school differs from an elementary school chiefly in the age of its children." 
Such a statement marks a new era in the history of secondary education. 

In view of the remarkable increase in high-school enrolment and the 
changing conception of secondary education, it is becoming increasingly 
pertinent to inquire into the character of that student population which 
is attracted to the public high school. And it is the object of the present 
study to make such an inquiry, at least in so far as the city high school 
is coBcemed. ^ 

^ [Is it true in practice that the public high school differs from the 
elementary school chiefly in the age of its children ? Has the revolu- 
tionary increase in the high-school enrolment involved the abandonment 
of the selective principle in secondary education ? And more specifically, 
from what occupational groups do the high-school students come ? Are 
all social classes fairly well represented? Is the public high school 
popular in the real sense of the word, or are we maintaining at public 
expense a secondary institution for certain favored classes in spite 
of this extraordinary growth of recent decades? Are the children 
of immigrants, the very children whose years in high school might be 
expected to yield the largest returns to both the individual, and society, 
to'be found in the high school in proportionate numbers ? Do the various 
immigrant groups exhibit special or characteristic traits toward high- 
school attendance ? What is the reaction of the negro toward the public 
high school ? How are the children from the different social, cultural, 
and racial elements grouping themselves in the high school with respect 
to the courses pursued ? What are their expectations following gradua- 
tion? From the standpoint of securing a secondary education is it 
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fortunate or unfortunate to be the last-bom ? How great is the mis- 
fortune of losing one or both parents ? What is the psychological equip- 
ment of those children who enter high school, as compared with those 
who do not? Who remain for graduation? In a word, what is the 
sociological and psychological character of the public high school 
population?! Many of these questions have received consideration 
in other investigations — they all receive some attention in the present 
study, although the emphasis throughout is sociological rather than 
psychological. 

It is clear that a thorough study of the high-school population is 
fundamental to the solution of all problems of organization and adminis- 
tration. The high-school student should furnish the point of departure 
for the wise determination of high-school policy and practice. 

It is equally clear that an adequate social interpretation of the high 
school must rest upon relatively complete knowledge of the social 
sources from which its population comes, as well as on comparatively 
general agreement as to the objectives at which the school is aiming. 
The contact which the high school makes with the social order through 
the Freshman year is as significant as that which it makes through the 
graduating class. With the former are boimd up questions of large 
social import, such as the relation of groups to groups, the stability of 
classes, the source of leadership, and the distribution of power, at least 
in so far as these matters may be affected by the secondary school. It 
is hoped that this study will make some contribution toward such an 
interpretation. 



CHAPTER II 
SOURCE AND COLLECTION OF THE DATA 

In attacking this problem it was decided to take a complete census 
of the high-school population in several American cities representing 
different parts of the country. Obviously, returns from a single high 
school drawing its students from a single quarter of one of our large 
cities would not be satisfactory because of the well-known tendency of 
populations of similar social and economic standing to gravitate to the 
same section of the city. It was thought desirable to study a community 
sufficiently complex to present all the more important groups (except 
the agricultural) found in modem society, and sufficiently large to provide 
representation of each of the groups adequate for statistical purposes. 
For these reasons an entire city was studied in each case. 

THE GROUPS STUDIED 

The cities chosen for the central part of the study were §fiaUlP, 
Washington; St . Loui s, Missouri; Br idgepor t, Connecticut; and Mt. 
Vernon. New York. These four cities were selected primarily because 
it was foimd possible to secure data from them^ and not because they 
represent an ideal combination to picture the condition of secondary 
education in the United States. The writer has worked in St. Louis, 
Seattle, and Bridgeport in one capacity or another that has brought him 
in touch with the public schools in these places. It was, therefore, pos- 
sible to get that degree of co-operation in gathering the data that is neces- 
sary to insure reasonable accuracy in so comprehensive a study. Mt. 
Vernon was chosen because records from the National Intelligence Tests 
were already available for all students in the elementary school and the 
first year of the high school. Nevertheless, a fairly good case can be 
made out for the selection of these cities from the standpoint of their 
representative character, as will be pointed out in the following chapter. 

In addition to the census of the high-school population, data were 
secured from certain other groups in Seattle, Bridgeport, and Mt. 
Vernon, which it was thought would throw light on our problem. In 
Seattle a study was made of children of high-school age at work in the 
commercial and industrial plants of that dty. In Bridpey rt facts were 
secured from three additional groups of children: (i) those attending 
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the evening high school ;l(2)\hose enrolled in the gtatP trfldf ^^^^^^ an 
institution offering an inteSsive and practical two-year course in some 
fifteen trades and operating under the provisions of th e Smith-Hughes 
Act; and (3) those foimd in the compulsory continuation classes of the 
evening school, an interesting Connecticut institution enrolling children 
between the ages of fourteen and sixteen years who have left the regular 
day-school to go to work without having completed the elementary 
grades. In Mt. Vernon the sixth grade was included in making the 
study. Facts from these non-high-school groups are of exceptional value 
in interpreting the data from the high-school students. 

Also for the purpose of getting some idea of the character of that large 
body of yoimg folk attending the private secondary schools of the 
coimtry, data were secured from the University of Chicago High School 
and the Phillips-Exeter Academy. A separate chapter will be set aside 
for the anal3rsis and interpretation of data secured from these sources. 

THE METHOD OF PROCEDURE 

With a few exceptions a uniform procedure was followed in getting 
the data. In the schools, both high and otherwise, a card similar to the 
one reproduced below was fiUed out by all the children in attendance on 
a certain day. 

MOUNT VBRNON HIGH SCHOOL -. 

Date 

Name Sex Age yis mos. 

Grade in high school Course 

Is there a telephone in your home or the home in which you live? 

Language or languages spoken in your home 

Information about father: Living? Country of birth 

Present occupation Where or for whom does he work ? 

Is he either owner or part owner of the business in which be works? 

Occupation while alive or while working if not living or working now ? 

Information about mother: Living ? Country of birth 

HeU>ing to support family ? If so, how ? 

If you have a guardian, give his occupation 

How many brothers and sisters have you ? How many are older than you ? 

Do you expect to complete your high school course ? 

If not, why not ? What do you intend to do 

after graduation from high school ? » 

To each teacher in charge of a "home room" was sent the number 
of cards required. Along with this set of cards went a single card fiUed 
out for a hypothetical case, and the following set of instructions: 
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The chief object of this investigation is to discover the extent to which the 
students in the public high school are drawn from the different population 
groups. The items relating to the parents are^ therefore, to be regarded as the 
most sigm'ficant. The others are of subordinate interest. 

The high-school student should fill in every blank (provided, of course, the 
question is pertinent to his case) except the one for his name. It is not neces- 
sary to have the student's name, if care is taken to fill out the card accurately 
and fully. This item would be of value only in case it should be found desirable 
to refer the card to the student for more complete and definite information. 

In answering the questions relating to the occupation of the father, it is 
particidarly important that the answer be as definite as possible, in order that 
the father may at least be accurately placed in one of the larger occupational 
divisions, such as, unskilled labor, semi-skilled labor, skilled labor, the clerical 
occupations, personal service, the professions, the managerial and employing 
occupations. There are two types of answers to be avoided. There is the 
vague and indefinite answer such as ''shipyards." Unless this is accompanied 
by a statement of what the father does in the shipyards, the answer is without 
value. In the second place, the student may use a term which has several 
meanings, such as "agent" or "engineer." Obviously such an answer may be 
variously construed. There are many different kinds of agents and several 
different kinds of engineers. The questions concerning the father's place of 
work and his ownership in the business are for the purp o^ of^ heiJi lug wiift* 
clarifying the response to the question about occupation. / It may be helpful 
in securing accurate information to consult the following nst which, according 
to the United States Census for 1910, includes the principal occupations of the 
people of the United States: 



Actors 

Agents, general 
Agents, insurance 
Agents, railway station 
Agents, real estate 
Architects 
* Authors 
Baggagemen 
Bakers 

Barbers, Hairdressers 
Bartenders 
Blacksmiths 
Boarding-house keepers 
Boiler-makers 
Bookkeepers 
Brakemen 

Brokers, commercial 
Brokers, stock 
Builders 
Butchers 



Cabinet-makers 

Candy-makers 

Canvassers 

Carpenters 

Carriage drivers 

Chambermaids 

Chauffeurs 

Chemists 

Cigarmakers 

Clay- and stone-workers 

Clergymen 

Clerks, store 

Clerks, other 

Collectors 

Cooks 

Commercial travelers 

Compositors 

Conductors, steam railway 

Conductors, street railway 

Coopers 



Dairy farmers 

Deliverymen 

Dentists 

Designers 

Detectives, Marshals, etc. 

Domestics, general 

Draftsmen 

Dressmakers 

Druggists 

Dyers 

Editors 

Electricians 

Electrotypers, Stereotypers 

Elevator tenders 

Engineers, civil 

Locomotive 

Mining 

Stationary 
Engravers 
Express messengers 



/ 
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Farmers 
Filers, Grinders 
Firemen, fire department 

Locomotive 

Stationary 
Fishermen 

Foremen, manufacturing 
Foresters 
Fumacemen 
Gardeners, Florists 
Glassblowers 
Hatmakers 
Hostlers 
Hotelkeepers 
Housekeepers, Stewards 
Janitors 
Jewelers 
Laborers, domestic 

Farm 

Garden 

General 

Public Service 

Railroad 

Store 
Launderers (not in laundry) 
Lawyers, Judges 
Lithographers 
Longshoremen 
Lumbermen 



Machinists 

Mail carriers 

Mail clerks, railway 

Other 
Managers, manufacturing 
Manufacturers 
Masons, brick and stone 
Merchants, retail 

Wholesale 
Millers, grain, etc. 
Milliners 
Miners 

Molders, Founders 
Motormen 
Musicians 
Nurses, not trained 

Others, trained 
Officials, dty 

State and U.S. 
Opticians 
Paperhangers 
Pattern-makers 
Photographers 
Physicians, Surgeons 
Plasterers 
Plimibers 
Policemen 
Porters (not store) 
Postmasters 



Pressmen, printing 

Professors, college 

Reporters 

Restaurant-keepers 

Roofers 

Sailors (U.S. Service) 

Others 
Salesmen, and saleswomen 
Saloon-keepers 
Sawyers 
Sewers (factory) 
Shoemakers (not factoiy) 
Showmen 
Soldiers 
Stenographers 
Stonecutters 
Surgeons, veterinary 
Switchmen, Yardmen 
Tailors 
Teachers 
Teamsters 
Telegraph operators 
Telephone operators 
Tinsmiths 
Undertakers 
Upholsterers 
Watchmakers 
Waiters 



Of course it should be made clear to the students that this informatioii is 
strictly confidential and will not be used in any personal connection whatsoever. 
It would be well at the outset to state to them the purpose of the investigation 
and the necessity of having accurate information. Their co-operation is 
necessary in securing it. 

In order to clarify any misunderstanding concerning the meanings of the 
questions, the card for a hypothetical case is filled out and accompanies this 
explanation. 

Be sure to allow the students sufficient time to answer every question with 
care, even though it may be necessary in some cases to permit them to take 
the card home to consult the parents. 

Each card should be examined after the student has filled it out in order 
to correct any obvious errors and to see that all questions are answered. Your 
help in this way will be greatly appreciated. 

There were, however, some exceptions to the plan of procedure 
just outlined. The cards used in Seattle and St. Louis did not include 
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the questions concerning the language spoken in the home and the 
coimtry of the parent's birth. But they did include questions re- 
lating to student self-support which were discarded in the latter part 
of the investigation. Also the inquiry about the telephone in the home 
was made only in Bridgeport and Mt. Vernon. In Seattle and St. 
Louis the father's occupation three years ago was requested for the 
purpose of determining the extent of occupational change during high- 
school attendance. In one of the Seattle high schools (the first in which 
the study was attempted) an effort was made to get definite information 
as to the father's income, but without success. The question was 
entirely too personal and was consequently dropped from the card lest 
it imperil the accuracy of the returns to the other questions. Also in 
the first Seattle high school the questions about brothers and sisters did 
not appear on the card, with the result that the returns on this item are 
not complete for the city of Seattle. In Bridgeport and Mt. Vernon 
children did fill in the blank for the name, and there seemed to be no 
objection to it. In St. Louis and in four of the six Seattle schools this 
was not required of the students. In Mt. Vernon the set of instructions 
did not accompany the cards to the teachers. In view of the size of the 
school and the consequent greater intimacy of contact between the 
supervisory staff and the teacher, it was thought sufficient to send to 
each teacher merely the card filled out for a hypothetical case. In 
concluding this enumeration of the exceptions to the general method of 
procedure, it should be pointed out that the cards used in the evening 
high school, the trade school, and the compulsory continuation classes 
in Bridgeport and the Mt. Vernon sixth grade were modified in each 
instance to meet the requirements of the situation. 

The facts for the children of high-school age at work in Seattle werel ^ 
obtained through personal interviews by investigators who went intol ^Z> 
all the commercial and industrial establishments of the city in which itl v 
was known that such children were at work. This was done through thel 
co-operation of the Seattle Chamber of Commerce. For the most parti 
the investigators were teachers in the public schools of the city. 

In Bridgeport and Mt. Vernon the sociological data were supple- 
mented by intelligence test records. In the former city the Chapman- 
Welles Junior- and Senior-High School Classification Test was given to 
the four groups of children already mentioned. To the compulsory 
continuation classes and the children in the trade school, the test was 
given by the writer, while the giving of the tests in the day and evening 
high schools was imder the direction of high-school supervisors and 
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teachers who were more or less experienced in giving tests. In Mt. 
Vernon the National Intelligence Tests, Scale B, Form I, were given by 
persons within the s)rstem. \ \ 

'^e data for the study were collected during the years 1919, 1920, 
and 1921. The cards were filled out in the Seattle high schools at 
intervals during the months of November and December of 1919, and 
January of 1920. The children of high-school age at work in that city 
were interviewed during the Christmas vacation of the school year 
1919-20. The data from St. Louis were sedu-ed in December, 1920. 
In Bridgeport the cards for both the day and evening high schools and 
the continuation classes were filled out in December, 1920, and those for 
the trade school in February, 1921. The intelligence tests were given 
there in December, 1920, and in January, February, and March, 1921. 
In Mt. Vernon the tests were administered in October, 1920, and the 
cards were filled out the following May (1921). 



NUMBER OF CASES STUDIED 

In getting the returns from the high schools an effort was made to 
obtain responses from all children in attendance on that day. The 
nimiber filling out the cards in each city is indicated in Table I. Thus 
for this basic part of the study there are 17,992 cases. Of the 8,264 
cases reported for the St. Louis high schools, 727, constituting the entire 
enrolment of one of the schools, are negroes. This veiy interesting 
gipup will receive special attention in a separate chapter. 

TABLE I 

Number and Sex of High-School Students Filung Out the Intokhation Cakd 

IN Each of the Cities 



City 



Bridgeport . 
Mt. Vernon 
St. Louis. . 
Seattle 

Total . . 



NuifBSK OF HXOH-SCHOOL STUDENTS 



Girls 



1,220 

SI6 

4,462 

3i572 



9,770 



Boys 



I1O37 
568 

3,802 

2,815 



8,222 



ToUl 



2,257 
1,084 
8,264 

6.387 



17,992 



The number of children in the special groups outside the regular 
day high school from whom information of a similar character was 
received is shown in Table II. No one of these groups is veiy large. 
Neither is any claim of complete returns made except for the trade 
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school and the Mt. Vernon sixth grade. In the other three cases the 
most that can be claimed is that random samplings have been secured. 
The number of children of high-school age at work in Seattle was certainly 

TABLE II 

NUMBEK AND SeX OP CHILDREN FILLING OXJT THE INFORMATION CaRD IN EaCH OP 

THE Non-High-School Groups 





Number or Children 


Group 


Girls 


Boys 


ToUl 


Children of high-school age at work in 
Seattle •. 


249 

147 
14 

30s 
341 


265 

96 

184 

274 
398 


^14 


Bridgroort Evening High School 

State Trade School at Bridgeport 

Bridgeport Compulsory Continuation 
Classes 


243 
198 

570 


Mt. Vemon Sixth Grade 


7?0 




/ OTf 


Total 


1,056 


1,217 


2,27^ 




^ t ^ 1 



much greater than 514. In the Bridgeport Evening High School there 
were approximately one thousand students. Many of them were far 
beyond the high-school age. But only students twenty-one years of 
age or less were included in this study. Likewise returns were secured 
from only about 50 per cent of the children in the compulsory continu- 
ation classes. In each instance, however, those studied are thought to 
be quite representative of the group. 

TABLE III 
Number and Distribution of Children Taking the Intelligence Tests 





Number of Children 


Group 


Girls 


Boys 


Total 


Bridgeport High School 


1,362 
86 

9 

220 
192 


1,169 

95 
164 

201 
216 


2,?^I 


Bridgeport Evening High School 


181 


State Trade School at Bridgeport 

Bridgeport Compulsory Continuation 
Classes 


421 


Mt. Vemon High School 


408 






Total 


1,869 


1,845 


^i7i4 




nj ' t T 



The groups to which the intelligence tests were administered were 
not completely identical with those for which the sociological data were 
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secured, because some days or weeks or even months elapsed in each 
case between fiUing out the cards and taking the test, or vice versa. 
The number taking the test in each group is shown in Table III. It will 
be noted that in some cases the number taking the test is larger than 
the number filling out the cards, and in other cases the reverse is true. 
However, this is a matter of no importance when group results alone 
are wanted. 

ACCURACY 

The accuracy of the data is of course a matter of fundamental 
importance. Are the returns accurate or at least of such a character 
as to guarantee reliable conclusions ? Let us first consider the socio- 
logical data. 

The first question here pertains to the character of the informa- 
tion requested and the wording on the card. Is the high-school student 
in possession of the information asked for? He undoubtedly is, with 
the possible exception of the information relating to the father's owner- 
ship of the business in which he works. And even here, the responses 
to the other questions about the father's occupation make it possible in 
most cases to arrive at a reasonably satisfactory single result. Are the 
questions definite and do they call for specific information? Here 
again the answer is in the affirmative. Is there good reason for suspect- 
ing that the high-school student might color his replies to some of the 
questions ? Probably in some cases there would be a temptation to put 
a more favorable construction on the father's occupation than the facts 
would warrant. This temptation, however, was largely removed in St, 
Louis and in the four Seattle high schools where the student's name was 
not called for. Thus the returns from Bridgeport and Mt. Vernon may 
be checked against those from the other two cities. It is also highly « 
probable that the average high-school student is over-optimistic about 
his prospects. Consequently little weight should be attached to his 
stated intentions following graduation from high school, as an index of 
what he really is going to do. But, even so, as a statement of his 
intention, as an idea that occurred to him for a reason, it does in the 
writer's opinion have some validity. And no other claim for accuracy 
will be made regarding it during the course of the study. Did the 
students make a serious effort to fill out the cards and furnish the 
desired information ? They evidently did in the great majority of cases. 
It is true that in almost every high school one or two boys took the 
whole matter as a great joke and taxed their ingenuity to the limit to 
give the least possible bit of valuable information and the largest possible 
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amount of nonsense. But, on the whole, the replies showed careful 
attention to the work in hand and a serious effort to co-operate in 
providmg the information. 

A second general question pertains to the collection of the data. 
Is there any good reason for believing that the returns are from a 
selected group ? On the whole the answer is a negative one. In each 
high school, with the exception of the Soldan High School of St. Louis, 
the day on which the census was taken was a normal day and the cards 
were received from practically all the students in attendance. At the 
Soldan the cards were filled out the day before the Christmas vacation 
and there were many absent, particularly among the Seniors. Subse- 
quently an effort was made to complete the census, but evidently there 
was a considerable niunber of students in this high school from whom no 
cards were received. And it happens that incompleteness at this point 
has probably colored the returns from St. Louis to a small degree, 
because the Soldan High School serves a rather homogeneous and select 
middle-class constituency. It should therefore be remembered, when 
we note the social composition of the high-school population of St Louis, 
that our figures do not give the non-labor groups as large a representation 
as they probably have. In collecting data from the non-high-school 
children there is no good reason for suspecting bias. For obvious 
reasons, in the case of the evening high school in Bridgeport, the study 
was limited to students of twenty-one years of age and under. Except in 
those cases where it is expressly stated to the contrary, the returns 
apparently are complete and unselected. 



CHAPTER m 
CHARACTER OF THE CITIES CHOSEN FOR THE STUDY 

Before going into an analysis of the results of the investigation, it 
will be well to examine briefly into the character of the cities from which 
the data were secured. This is a matter of prime importance in a study 
such as this one, in which the sociological interest is prominent. 

It has already been intimated that the study was not undertaken in 
these cities primarily because of their representative character. They 
were studied because they presented the opportunity. They were studied 
because it was possible to study them. Nevertheless an examination 
of the facts will show them to be fairly representative of the country. 

GEOGRAPHICAL AND mSTORICAL 

In Seattle we have a city of the Pacific Coast, representative of the 
North and the far West. St. Louis lies between the North and the South, 
and between the East and the West, exhibiting in some measure the 
characteristics of all. Bridgeport, an Atlantic seaport and industrial 
center, and Mt. Vernon, a growing conunimity just outside the city of 
New York, stand for the East. To be sure, the real South is not ade- 
quately represented; neither is the Great Lakes region; nor the plains 
states. Furthermore, Boston and New England might not be satisfied 
with Bridgeport. But it must be admitted that these four cities do 
represent different parts of our country. 

No one of our cities can trace its history back to 1607 or 1620, although 
the city of Bridgeport does claim that there was a settlement of white 
people made in territory constituting the site of modem Bridgeport as 
early as 1639. It was not, however, until 1836 that the city was incorpo- 
rated. St. Louis is one of the oldest cities west of the AUeghanies, 
reaching back to the days of Marquette and Joliet and La Salle. It was 
incorporated as a city in 1822, and thus holds the distinction of having 
been the first city incorporated west of the Mississippi. Naturally the 
rise of Seattle came later as a part of the development of the Oregon 
country. Yet its date of incorporation goes back to 1869. Mt. Vernon, 
though possessing a considerable history as a town, did not become a 
city until 1892. 

14 
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An examination of Table IV is of interest at this point. It shows the 
increase of population in each of the four cities from 1870 to 1920. 
The facts here presented reveal important and significant differences 
among the cities. Clearly they are not all of the same type. Fifty 
years ago St. Louis was a great urban center of more than 300,000 
inhabitants. Seattle, on the other hand, a city that likes to caU itself 



TABLE IV 
Incsease of Population in Each of the Foitr Cities from 1870 to 1920 



Year 



1870 
1880 
1890 
1900 
1910 
1920 



Bridgeport 



18,969 

27,643 

48,866 

70,996 

102,054 

143,555 



Mt. Vernon 



2,700 

4,586 

10,830 

21,228 

30,919 
42,726 



St. Louis 



310,864 
350,518 
451,770 
575,238 
687,029 
772,897 



Seattle 



1,107 

3,533 
42,837 

80,671 

237,194 
315,312 



the New York of the Pacific today, was at that time nothing but an 
assemblage of shacks about a trading post, housing scarcely more than 
a thousand souls. St. Louis has been growing gradually during this 
period, but not so rapidly as most American cities, while the growth of 
Seattle, especially during the decade from 1900 to 1910, has been nothing 
short of phenomenal. In Bridgeport and Mt. Vernon we have two 
cities exhibiting the steady and rapid growth characteristic of industrial 
centers developing in the well-populated sections of our country during 
the last half-century. They are intermediate between Seattle and 
St. Louis. 

For the purposes of this study it is fortunate that we have cities 
showing these different rates of growth. In Seattle we find a vigorous, 
adventurous, and youthful population, composed of elements lured to 
this metropolis of the Northwest from the states to the east, and among 
whom the native son is rare indeed. Here society is less stable; the 
lines between social classes are not rigidly drawn. Everybody works. 
Seattle is not a city of magnificent residences. In St. Louis, on the other 
hand, we have an altogether different situation. The city is old, in 
American and middle western terms, and the population has not increased 
rapidly during the last generation. Society is more stable. The lines 
between classes are more closely drawn, although the people are less 
aware of those lines in St. Louis than in Seattle. Habit and custom 
have assumed their expected r6le. The old families do exist and St. Louis 
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does have its magnificent residences. It is a place in which to live as 
well as to work. These differences are of the largest significance for the 
study. 

THE PEOPLE 

A study of the people inhabiting these four cities shows us a popula- 
tion almost as varied and complex as that of the nation itself. In Table 
V are the facts pertaining to race and nationality as given in the latest 

TABLE V 

Racial and Ethnic Composition op the Populations op the Foux CiriES 

According to the Census op 1910 



Rack or Nationality 



Native white (native 
parentage) 

Native white (foreign and 
mixed parentaf;e) 

Foreign-bom white. 

Negro 

Indians, Chinese, Japanese, 
etc 

Total 



Bridgeport 



Number 



37i3i4 
36,180 

x,33a 
72 



ioa,o54 



Per- 
centage 



36.6 

36.6 

355 
x.a 



xoo.o 



Mt. Vernon 



Number 



ii>433 

xo,539 

8,029 

8q6 

aa 



30,9x9 



Per- 
centage 



37.0 

34.0 

a6.o 

a. 9 

.1 



xoo.o 



St. Louis 



Number 



369,836 

346,946 

xas.706 

43.960 

S8i 



687,039 



Per- 
centage 



39-3 

35-9 
x8.4 

6.4 



100. o 



Seattle 



Number 



105,784 

61,134 

60,83s 

2,396 

7.I4S 



237. X94 



Per- 
centage 



44.6 

35.8 

25.6 

x.o 

3.0 



xoo.o 



available census, that of 1910. A glance at this table is illuminating. 
Bridgeport is one of the most foreign of American cities with only 26.6 
per cent of its inhabitants reported as native white of native parentage. 
PracticaUy the entire remainder is either foreign born or of foreign and 
mixed parentage, since the colored races have but a negligible representa- 
tion. At the other extreme is Seattle which is one of the least foreign 
of our cities with 44.6 per cent of its inhabitants of native white parentage. 
In St. Louis is foimd a different situation. The native white stock is 
well represented, as is also the native white of foreign and mixed parent- 
age; whereas the proportion of foreign-bom white is the lowest for the 
four cities, and is decidedly low for the larger American cities. Mt. 
Vernon presents no distinctive features. Finally it should be noted 
that St. Louis has a good representation of negroes, while the Orientals, 
particularly the Chinese and the Japanese, constitute an important 
element in the population of Seattle. 

But how are the different inmiigrant strains represented? Do we 
find both the "old" and the "new" immigration? In Table VI is the 
answer. Here the inmiigrants and native whites of foreign parentage 
are grouped according to the country from which they or both their 
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parents have come. Again each of the cities presents individual features. 
In Bridgjeport the most numerous immigrant group comes from that 
polyglot section of Europe formerly known as the Austro-Hungarian 
Empire; in Mt. Vernon the Italians hold &cst place; in St. Louis almost 
one-half of the immigrants are of German stock; while in Seattle the 
immigrants from the Scandinavian countries constitute the largest 
single group, as classified. In so far as the immigrant population is 

TABLE VI 

Nativity of Foreign-bosn Wmtes and Parents op Native Wottes of Foreign 

Parentage in the Four Cities (1910) 



CouNny 



Austria-Hungary 

Canada 

(^eat Britain . . . 

Germany 

Iidand 

Italy 

Russia 

Scandinavia 

All others 

ToUl 



Bridgeport 



Number 



16,883 
a, 002 

6,383 
6,136 

13 ,070 
7,420 

6,24a 
3.725 
3>437 



65,298 



Per- 
centage 



25.8 
3.1 
9.8 

9-4 
30. o 
II 

9 

5.7 

5.3 



i 



100. o 



Mt. Vernon 



Nimiber 



426 

34S 

1,367 

3 1 924 

2,403 

4.371 

933 

537 

2,112 



15.418 



Per- 
centage 



2.8 
2.2 

8.9 
25.5 
1^.6 
28.3 

6.0 

35 
7.2 



lOO.O 



St. Louis 



Number 



28,377 

3,138 

11.270 

138.094 
41,326 
11,360 
23,868 
3,926 
28,350 



288,709 



Per- 
centage 



8 
I 
9 
9 
3 

it 

i.o 
9.8 



9 
I 

3 
47 
14 



100. o 



Seattle 



Number 



2,901 

14.317 
13,025 

13.898 

7.394 

4.399 

,513 

,353 

13,309 



3'« 
28,; 



99.909 



Per- 
centage 



3.9 
14-3 
13.0 

13.9 

7.3 

4-4 

S.S 

38.5 

13.3 



100. 



concerned, Seattle represents the "old" immigration, the immigration 
from the north and west of Europe, with only lo.Sper cent from Austria- 
Himgary, Italy, and Russia. In St. Louis, which is also predominantly 
a center for the "old" immigration, 22 per cent of its immigrants are 
from these three countries of the south and east of Europe. In Mt. 
Vernon this percentage rises to 37.1; and in Bridgeport to 46.7. Thus 
it is clear that from the standpoint of race and nationality these four 
cities give a fairly complete picture of urban America. 



OCCUPATIONS 

For the purposes of this study perhaps the most important informa- 
tion about the population pertains to the occupations. In what occupa- 
tions are the people of these four cities engaged? The facts on this 
point, according to the census of 1910, are found in Table VII. An 
examination of this table shows the variety of occupational interest 
characteristic of American cities. Of the nine great occupational 
divisions recognized by the census the seven which might be expected 
in urban commimities are proportionately represented in these four 
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cities. To be sure, the percentage of persons engaged in public service, 
according to the census classification, is quite small in each case,.but this 
is characteristic of cities generaUy. Although American cities are as a 
rule predominantly industrial, and although the cities here studied are 
no exceptions to this rule, yet the table shows marked differences among 
them in the proportion of the inhabitants engaged in the manufacturing 
and mechanical occupations. At the one extreme is Bridgeport with over 
60 per cent of its people so engaged, and at the other is Seattle with 
scarcely more than 30 per cent. St. Louis occupies a middle ground. 

TABLE VII 

Total Number of Pejisons Ten Yea&s of Age os Over Engaged in Each 
Specified Occupation in Each of the Four Cities (19 10) 



OOCUPATIONAL DiVXSZON 



Agriculture, forestiy, and 
animal husbandry 

Extracting of minerab ... . 

Manufacturing and me- 
chanlral inoustry 

Transportation 

Trade 

Public service 

Professional service 

Domestic and personal 
service 

Qerical occupations 

Total 



BUDOEPORT 



Number 



477 
a6 

30,606 

a, 788 

S.OS3 

68z 

a, 359 

4iS3X 
3.407 



49,918 



Per- 
centage 



i.o 
.1 

61.4 

SO 

XO.I 

X.4 
45 

9-1 
6.8 



xoo.o 



Mt. Vernon 



Number 



ISO 

ao 

4.147 
939 

2,330 
169 

1,173 

a, 107 
1,347 



",3Sa 



Per- 
centage 



1.0 
.9 

33.6 

x8.9 
1.3 
9-5 

17.0 
xo.g 



loo.o 



St. Louis 



Number 



a,ao3 
x,6ai 

Z33,xsx 
28,079 

5,858 
X5,9S2 

46,a88 
33,445 



320,7x4 



Per- 
centage 



.7 
• 5 

41. S 
8.7 

5.0 

X4.5 
10.4 



xoo.o 



Seattle 



Number 



4,460 
x,9X5 

39,639 
X7,xi6 
ao,a66 

2,58s 
8,762 

X7,289 
xo,9S3 



xaa,a8s 



Per- 
oentage 



X.6 
32.4 

lA.O 

x6.6 
a.z 
7.2 



xoo.o 



The range here presented is ahnost as great as that to be found among 
the larger American cities. Bridgeport is an industrial center of the 
clearest type, while Seattle is a community with a greater variety of 
interests, in which industrial development is in its earlier stages. In 
the latter city there are almost as many persons engaged in trade and 
transportation as in industry. This is to be expected in a great seaport 
in which the commercial interest is naturaUy veiy large. The table 
shows important difiFerences in the proportion of the populations engaged 
in the other occupations, but enough has been said to make it clear that 
these four cities are fairly representative of American cities with respect 
to occupational interests. 

A slight additional comment of a more specific nature concerning the 
character of the industrial undertakings in each of the four cities will 
be of value, because of the dominant r61e played by industry in the 
American city. To an appreciable degree industry gives the city its tone. 
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Almost every conceivable thing is manufactured in Bridgeport 
from collar buttons to field artillery. Its most important products are 
corsets; foundry and machine-shop products; electrical machinery and 
supplies of aU sorts; cutlery and tools; and copper, tin, and sheet-iron 
products. In addition, the people of Bridgeport make automobiles, 
carriages, cigars, bicycles, boots and shoes, carpets, firearms, paint, 
patent medicines, hosieiy, sewing machines, silverware, typewriters, and 
a host of other things. Mt. Vernon is largely a place of residence for 
persons working in New York City. Yet there are several concerns 
engaged in the manufacture of motor vehicles, optical instruments, 
silver products, shirt waists, etc. St. Louis manufactures a great 
variety of goods. The products in whose manufacture the largest 
numbers of workers are engaged are boots and shoes; printing and 
publishing; men's and women*s clothing; foundry and machine-shop 
products; furniture; lumber and timber products; carriages and wagons; 
potteiy and terra cotta; stoves and furnaces; copper, tin, and sheet-iron 
products; and in a happier day great quantities of liquors and stimulating 
beverages. Seattle, though less given to manufacture, does produce 
many things. Quite naturally first among them are lumber and timber 
products. Others are foundry and machine-shop products; confection- 
ery; copper, tin, and sheet-iron products; flour and grist-mill products; 
and furniture. There are also a goodly number of persons engaged in 
printing and publishing; the slaughtering and meat-packing industries 
are developing; and during the war Seattle developed into a great 
shipbuilding center. 

VALUE OF PROPERTY 

No picture of a city is complete without some reference to the 
value of its property. This is especially true in any study of public 
education, an enterprise dependent on taxation for support. 

According to a special report of the census in 1919 the estimated 
true value of property per capita in St. Louis was $1,497.85, while the 
average for the group of American cities having over 500,000 inhabitants, 
the group to which St. Louis belongs, was $1,584.51. The corresponding 
figures for Seattle were $1,630.88 and $1,617.88; for Bridgeport, 
$1,592.05 and $1,353.25; and for Mt. Vernon, $1,286.28 and $1,234.30. 
According to these estimates, no one of the four cities represents either 
of the extremes of wealth or of poverty. With the exception of St. 
Louis, they are slightly above the average for cities of their class, but 
the superiority is not marked in any case. All appear to be cities of 
moderate wealth. 



20 



SELECTIVE CHARACTER OF SECONDARY EDUCATION 



THE HIGH SCHOOL AND CHILDREN OF HIGH-SCHOOL AGE 

A final question and one most significant for this study pertains to 
the high school itself in these four cities. What proportion of the 
children of high-school age (taken somewhat arbitrarily in this study to 
include aU children from fourteen to seventeen years of age) are enrolled 
in the high school? The facts bearing on this point appear in Table 
Vni in which is given the estimated number of children of high-school 

TABLE Vni 

Number of Children of High-School Age, Number of Children in the Public 
High Schools, and Percentage of Children of High-School Age in the 
Public High Schools in Each of the Four Cities and in the United States 
IN 1918 



United States 



Children of high-school age. 
Children in public high 

schools 

Percentage of children in 

public high schools 



Bridgeport 


Mt. Vernon 


St. Louis 


Seattle 


10,618 


3.169 


59,324 


23,368 


1,990 


1,010 


10,586 


6,719 


18.7 


319 


17.8 


28.8 



8,053,872 
1,645,171 

20.4 



age in each of the cities and in the nation in 1918, the number of children 
enroUed in the public high schools according to the report of the Bureau 
of Education for the school year 1917-18, and the percentage that the 
latter is of the former. No claim is made of absolute accuracy for these 
figures, but they are unquestionably approximately correct. 

The table shows that two of the cities (Bridgeport and St. Louis) 
have a somewhat smaller proportion of their children of high-school age 
in the public high school than the country as a whole; whereas, the 
other two (Mt. Vernon and Seattle) are markedly above the average 
practice for the nation. Seattle's record is particularly noteworthy in 
a city of more than 300,000 inhabitants. In fact there are few cities 
as large as Seattle having so large a proportion of their children of high- 
school age in high school. This diversity of practice in a matter which 
lies at the heart of this study is of large value and reference to this 
table will be made in later chapters in connection with the anal3rsis and 
interpretation of the results of the investigation. 



PART II. ANALYSIS OF THE DATA 

CHAPTER IV 

PARENTAL OCCUPATION— CXASSIFICATION 

Occupation is the central fact in the lives of the great masses of 
people. It is the interest that occupies the time and energy of the 
ordinary person for the major part of his waking hours. In large 
measure it determines his place of residence, his associates during the 
working-day, and his more intimate acquaintances and friends of the 
leisure moments. If pursued for years, it will set its mark on his physical 
nature and will stamp his mind with its special pattern. It will deter- 
mine to a considerable degree what he does, what he thinks, and his 
outlook on life. Increasingly, it seems, a man's occupation in this 
complex world determines his political affiliations. Consequently this 
part of the study, setting forth the relation of parental occupation to 
high-school attendance, may be regarded as its most important contri- 
bution. 

CLASSIFICATION OF OCCUPATION 

The first task encountered as soon as the tabulation of the data 
commenced was a classification of occupations significant for the purposes 
of the study. The classification used by the census, recognizing nine 
great occupational divisions, was inadequate, since it fails to distinguish 
the various grades of occupations within an industry, due to large-scale 
production and specialization of function. For example, the division 
of ''manufacturing and mechanical industries" includes in one group 
those who own the industries, those who manage them, those engaged 
as technicians, and those who perform the manual labor involving varying 
degrees of skill. All persons concerned with the production of a par- 
ticular commodity are grouped together. For the purposes of the census 
this classification is undoubtedly satisfactory, but for the purpose^ of 
this study it is as clearly unsatisfactory. 

The ideal classification would be Taussig's famous classification into 
the five non-competing groups, viz., professional, semi-professional, 
skilled, semi-skilled, and unskilled occupations. And at the outset of 
the investigation this classification was chosen, but as the work pro- 
ceeded it was abandoned. The reasons for this were several. As already 
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indicated this classification is ideal, but it was found exceedingly difficult 
to use. The lines between the groups are not clearly defined in industry, 
to say the least. The division between the skilled and the unskilled is 
certainly no longer altogether clear. However, with relatively complete 
information for each case, this classification could be attempted with some 
measure of success; but with the relatively meager information obtained 
in this study, it was found unworkable without resorting to many 
arbitraiy decisions. It was therefore decided to abandon the attempt 
at the ideal and adopt a classification that would not give the impression 
of greater accuracy than the facts would warrant. 

The classification finally adopted takes the census classification as 
a basis, but goes considerably further by breaking up the more complex 
groups and recognizing certain other groups nuining directly across the 
great occupational divisions of the census. The aim is to get classes 
of reasonable homogeneity from the standpoint of social status, position 
in the economic order, and intellectual outlook. The result is not 
altogether satisfactory, and it is far from the ideal, but facts to be 
presented later show the classification to possess some merit. The 
groups recognized are as follows: 

I. Proprietors, — Bankers, brokers, druggists, hotel-owners, landlords, 
laimdry-owners, lumbermen, manufacturers, merchants, mine- 
owners, publishers, shopkeepers, imdertakers, etc. 

II. Professional service. — ^Actors, architects, artists, authors, cartoonists, 
clergymen, dentists, engineers (civil, chemical, electrical, mechanical, 
mining), journalists, lawyers, librarians, musicians, pharmadsts, 
photographers, physical directors, physicians, social workers, 
surgeons, teachers, etc. 

in. Managerial service, — ^Agents (express, raihroad, steamship, telegraph), 
contractors, foremen, managers, officials and inspectors (private), 
officials and inspectors (public) , superintendents, etc. 

IV. Commercial service. — Agents (real estate and insurance), buyers, clerks 
in stores, commercial travelers, salesmen, etc. 

V. Clerical service, — ^Accoimtants, bookkeepers, canvassers, cashiers, clerks 
(except in stores), collectors, etc. 

\1. Agricultural service. — Dairymen, farmers, fruit-growers, gardeners, 
nurserymen, ranchmen, stock-raisers, etc. 

VII. Artisan-proprietors. — ^All artisans who own the shops in which they 
work, including bakers, barbers, blacksmiths, cabinet-makers, 
cleaners and dyers, cobblers, draftsmen, electricians, machinists, 
milliners, plumbers, printers, tailors, tinners, etc. 
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VIII. Building and related trades, — Cabinet-makers, carpenters, electricians, 
glaziers, lathers, masons, plasterers, plumbers, sheet-metal workers, 
structural iron workers, etc. 

IX. Machine and related trades. — ^Anglesmiths, blacksmiths, coppersmiths, 
designers, draftsmen, engineers (stationary), firemen (except loco- 
motive and fire department), forgemen, founders, machinists, 
mechanics, millwrights, molders, pattern-makers, tinsmiths, tool- 
makers, etc. 

X. Printing /raJ«.— Bookbinders, compositors, elect rotypers, engravers, 
linotypers, pressmen, printers, typesetters, etc. 

XI. Miscellaneous trades in manufacturing and mechanical industries. — 
Bakers, bottlers, brewers, cigar-makers, cobblers, coopers, corset- 
cutters, cutlers, dyers, glass-blowers, grinders, meat-cutters, milliners^ 
platers, shoe-cutters, tailors, tanners, weavers, etc., and machine 
operatives. 

XII. Transportation service. — ^Baggagemen, brakemen, chauffeurs, conductors, 
draymen, engineers (locomotive and marine), firemen (locomotive 
and marine), longshoremen, mail carriers, mariners, motormen, 
sailors, switchmen, yardmen, etc. 

Xni. Public service. — ^Detectives, firemen (fire department), guards, marines, 
marshals, policemen, sailors, soldiers, watchmen, etc. 

XIV. Personal service. — ^Barbers, chefs, cooks, doorkeepers, janitors, laun- 
derers, porters, sextons, waiters, etc. 

XV. Miners, lumber 'Workers, and fishermen. 

XVI. Common labor. 

XVII. Occupation unknown. 

The first group, the proprietors, includes all the owners of enterprises 
in whatever field, except the farmers and certain small owners put into 
Class VII among whom ownership is really secondary to the practice 
of some skilled trade. This group is the most powerful occupational 
group in any American community ; its members constitute the backbone 
of the chambers of commerce and similar organizations; it occupies a 
strategic position in a society based on private property and it controls 
economic power. In criticism of this classification, it may be said that 
there is an exceedingly wide range among proprietors. Small shop- 
keepers are classed with captains of industry and owners of great wealth. 
There is without question some justice in this criticism, and in the early 
part of the investigation an effort was made to divide this group into 
** large" and "small" proprietors. But it was necessary to abandon 
this effort because of the practical impossibility of introducing this 
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distinction with the available data. Nevertheless ownership does give 
a certain security even though the business is small. It also gives an 
outlook on life. While there is superficial heterogeneity, there is 
fundamental homogeneity throughout the group. 

The second group, professional service, requires little comment. 
It is perhaps in all respects the most homogeneous group in the classifica- 
tion. Its membership is the most "learned" in the community. 

In the third group are placed all those persons except owners, who 
perform any managerial or directing function in all enterprises, whether 
of a public or private character. In the ordinary industrial organiza- 
tion it includes everything from foreman up to superintendent. 

All persons who are active in the buying or selling of goods, except 
owners, are placed in the fourth group, commercial service. Real 
estate and insurance agents are all included in this class, even though 
they are said to be owners or part owners of the business, because in 
most cases ownership may mean nothing more than the renting of an 
office. The function performed is that of salesman. 

The fifth and sixth divisions require no explanation. Clerical 
service is rather clearly defined. Agricultural service includes owners, 
tenants, and laborers. It is, however, a small group in any city and is 
foreign to the urban economy. 

The seventh division, labeled the artisan-proprietors, covers a group 
of occupations which are really reminiscent of an earlier economic order. 
Toward the beginning of this study these occupations were not recog- 
nized as a separate group, but, as case after case appeared in which the 
artisan owned his shop, it became clear that some separate provision 
should be made for them. 

The eighth, ninth, tenth, and eleventh divisions include all skilled 
and semi-skilled workers in the manufacturing and mechanical in- 
dustries. The first three are among the most homogeneous groups in 
the entire classification, each being composed of a series of rather closely 
related and weU-known trades. The fourth is a sort of an onmibus class 
into which all the remaining occupations in this rather broad field, 
including the machine operatives, are placed. It partakes more of the 
nature of the semi-skiUed trades than any other group in the classifica- 
tion. 

The twelfth division includes practically all of the workers in the 
field of transportation and is consequently a rather heterogeneous 
class. The group ranges from longshoremen to railroad engineers and 
conductors. But since the group is not large in any city it was thought 



PARENTAL OCCUPATION— CLASSIFICATION 25 

unwise to further complicate the classification through the recognition 
of another division. 

The last five divisions require little comment. The meaning of 
public service is clear and the same may be said of personal service. 
The fifteenth division is quite heterogeneous, including the workers in 
mining, lumbering, and fishing, but it hardly exists in our cities. In the 
sixteenth division are placed all common laborers from whatever field. 
It includes all apprentices and helpers, and is as nearly imskilled as any 
group to be found in modem society. And finally, in the seventeenth 
and last division, are found all cases in which the father^s occupation 
was not given or in which the data were so meager or indefinite as to 
make classification impossible. 

The data analyzed and interpreted in the following chapters are 
based on the foregoing classification. In every case where information 
was given the student was placed in that division to which his father's 
occupation belongs, even though the father was unemployed at the time, 
retired for any reason, or not living. In case the father's occupation 
was not given and the occupation of the guardian was, the classification 
follows the latter. In no instance was the mother's occupation used for 
this purpose, even though information concerning both the father and 
guardian was lacking. This policy is based upon the assumption that 
the father's occupation is of real significance in determining the social 
status and outlook of the child almost regardless of whether he is working 
at the time or not; and that the occupation of the mother is of little 
importance in this respect. She does what she is able to do, when it is -^ 
necessary for her to support her children, and the opportunities open 
to her are limited. 

It should be repeated that the occupational classification outlined 
in this chapter is not ideal in theory, and in practice is less so. In the 
first place it is extraordinarily difficult to classify occupations today, 
because the lines between them are not clearly drawn in the economic 
order and occupations are being formed and reformed in an evolutionary 
series. The profound changes ushered into industry with the advent of 
power-driven machinery, marked concentration of labor, and minute 
specialization have not nm their full course. In the second place, in 
some cases the information given by the student was not so clear as 
might be desired. These difficulties and shortcomings should not be 
forgotten while reading the following chapters. 
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CHAPTER V 

PARENTAL OCCUPATION AND TOTAL ENROLMENT 

In this chapter will be presented the facts showing the occupations 
of the fathers or guardians of 17,265 students in the high schools of the 
four cities. This number does not include the 727 colored children in 
the Sumner High School in St. Louis, which will receive special treat- 
ment in a separate chapter. In interpreting these facts attention will 
be directed to the nimiber of persons in the general population engaged 
in the different occupations. 

OCCUPATIONAL COMPOSITION OF THE HIGH-SCHOOL POPULATION 

The gross data are. given in Table DC. All four high-school years 
are combined. It will be observed that of the 17,265 sjtudents, 3,427 
have fathers who are occupied as proprietors, 1,629 have fathers engaged 
in some sort of professional service, and so on. 

TABLE DC 

Occupations of the Fathers or Guardians of 17,265 Students in the High 
Schools of Four Cities — ^All Four Years Combined — 

1919-20, 1920-21 





NuifBER 


Pkkcentaob 


Parental Occupation 


Bridge- 
port 


Mt. 

Vernon 


St. 
Louis 


Seattle 


Total 


h 

PQ * 


i^ 


^•2 


1 


Total 


Proprietors 


451 

Ws 

163 

98 

49 

III 

116 

318 

7 

139 

77 
57 
52 


304 
181 

133 

67 
II 
56 

57 

25 

4 

t 

I 
x8 
37 


1,603 
661 

1,238 

818 
550 

63 
^^ 

428 
432 

no 
363 

397 

III 

81 

5 
69 

231 


1,069 

703 
1,052 

393 
158 
724 
452 
6S 

X3I 

346 

93 

99 

60 
88 

249 


3,427 
1,629 
2,846 

1,637 
996 
416 

723 
1,325 

•111 

270 

238 

66 
5^^ 


30.0 

6.1 

17. X 
7.2 

4-3 
2.3 

4.9 

S.x 

14.1 

6. a 
3.4 
a.S 
2.3 

"i.V 

2.6 


aS.o 
ZX.8 
z6.7 
ZX.3 
6.2 

I.O 
S.2 

53 
«.3 

.4 
3.0 

2.4 
.8 

.5 

.1 
Z.6 

3.4 


16.3 
Z0.9 

':i 

5.3 
57 
57 
1.4 
4.8 

53 
1.4 

Z.I 

.z 

.9 

2.9 


16.7 
zz.z 

,6.5 
U 

a.S 
IZ.3 
7.x 
x.o 
x.9 
5.4 
x.S 
X.5 

.9 
x.4 
3 9 


Z0.8 


Professional service 

Managerial service 

Commercial service 

Cleria^l service 

Agricultural service 

Artisan-proprietors 

Building trades 

Machine trades 

Printing trades 

Miscellaneous trades .. . 
Transportation service . 

Public service 

Personal service 

Miners, lumber- 
workers, fishermen.. . 


.81 
?:l 

a-4 
4.a 
7.7 
7.x 

Z.Z 

3.8 

z.6 
x.4 

.4 


Common labor 

Unknown 


38 
59 


1.2 
3.2 






Total 


2,257 


1,084 


7,537 


6,387 


17.265 


100. 


100. 


100. 


zoo.o 


ZOO.O 







For comparative purposes the reader should pass to the second part 
of this table in which the facts are given in percentages. A glance at 
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the percentages for the four cities combined shows four non-labor groups 
in the lead in the following order: first^ the proprietors: second, mana- 
gerial service; third, conunerdal service; and fourth, professional service. 
Among the labor groups only two could be said to be well represented, 
namely, the building trades and the machine trades. The printing 
trades, public service, personal service, mmers, lumber-workers, fisher- 
men, and common labor have a negligible representation. But 3.2 per 
cent of the cases are classified as unknown. This means that satisfactory 
information was received from practically all of the students. 

An examination of the remainder of the table, giving the facts for 
the individual cities, shows considerable variation in the character of 
the high-school population from city to city. Thus the percentage of 
proprietors ranges from 16.7 in Seattle to 28.0 in Mt. Vernon; that of 
professional people from 6.1 in Bridgeport to 11. 8 in Mt. Vernon; that 
of agricultural workers from .8 in St. Louis to 4.6 in Seattle; that of 
persons engaged in the building trades from 5.1 in Bridgeport to 11.3 
in Seattle; that of those working in the machine trades from 2.3 in Mt. 
Vernon to 14. i in Bridgeport. It is interesting, on the other hand, to 
note the constancy of the representation of managerial service, the 
percentage ranging merely from 16.3 in St. Louis to 1 7.1 in Bridgeport, a 
range of less than i per cent. The differences in the character of the 
high-school population are to be explained either in terms of the special 
occupational and industrial interests of the four cities or in terms of the 
proportion of children of high-school age enrolled in the high school. 
For example, the first explanation accounts for the very large proportion 
of students in the Bridgeport High School whose fathers are engaged in 
the machine trades. Because of the nature of Bridgeport's industries 
an exceptionally large number of her workers are machinists. Conse- 
quently the number of machinists* children in the high school is imusually 
large. As a matter of fact, there is evidence to indicate that the machin- 
ists of Seattle send a much larger percentage of their children to high 
school than do those of Bridgeport. The relatively large proportion of 
children in the Mt. Vernon High School coming from the non-labor groups 
is also to be explained in terms of the character of the adult population. 
As already pointed out, Mt. Vernon is largely a residential city for 
middle-class folk having business in New York City. Differences in 
occupational and industrial interests, however, do not account for the 
appreciably larger representation of the proprietors in the St. Louis than 
in the Seattle schools. The second explanation is pertinent here. 
In the adult population there is actually a larger proportion of proprietors 
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in Seattle than in St. Louis. But since the St. Louis schools attract a 
much smaller percentage of the children of high-school age, her high- 
school population is more highly selected, containing fewer children from 
the laboring classes and a larger proportion from the well-to-do groups. 
Many other interesting differences will be noted by the careful reader 
who examines the table. 

A more concrete picture of the high-school population is presented 
in Table X, in which are given the probable occupations of the fathers 
or guardians of one himdred high-school students taken at random from 
the high-school populations of the four cities. If all the students in 
these high schools should be transported to the same place, and if the 
reader, happening to arrive at that place, should make inquiry of the first 
one hundred young people encountered regarding the parental occupwi- 
tion, he would get a result not very different from that presented in this 
table. The writer is of the opinion further that a similar sampling of the 
high-school populations of four other representative American cities 
would yield a corresponding result, because of the fundamental similarity 
of populations and conditions from city to city. To be sure, the exact 
occupations here given would not all appear, although a surprisingly 
large number of them would, but the general impression conveyed would 
be about the same. Thus, instead of a hotelkeeper there might be an 
additional grocer; among the professional people there might be several 
physicians, and no civil engineer or architect; and in the place of the 
painter there might appear a sheet-metal worker. In constructing this 
table individual occupations were necessarily selected somewhat arbitra- 
rily in a good many instances, since it was necessary to choose from 
several occupations, no one of which occurred as frequently as once 
among every one hundred high-school students. For example, the 
occupation of railroad conductor, or that of street-car motorman might 
have been selected instead of that of locomotive engineer. The merest 
glance through the table will show many more cases where the same 
method was necessarily followed and where the same criticism is perti- 
nent. The larger occupational divisions, however, would probably 
appear in any large and representative high-school population just 
about as they do here. 

COMPARISON WITH THE ADULT POPULATION 

The analysis of the high-school population just presented gives 
the impression that the laboring classes do not constitute the prepon- 
derant element in the public high school. The reader also, in all proba- 
bility, carries the impression from everyday experience that in the 
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ordinary American city a large proportion of the population, if not a 
.; majority, are manual laborers. An attempt will now be made to 
discover the relation between the representation of each of the occupa- 
tional groups in the general population and its representation in the 
^ high school. 

The problem is complicated somewhat because of the well-known 
fact that certain of the occupations are carried on in large measure by 
young people. This is true of the clerical occupations, for example, 
certain conmierical occupations, many of the miscellaneous trades, 
common labor, and others. Obviously it would not do therefore to 
compare the number of children in high school from a certain occupa- 
tional group with the total nimiber of persons engaged in that set of 
occupations. The occupation recruiting its ranks largely from persons 
on the youthful side of middle life could not possibly have a large propor- 
tion of children of high-school age. In attacking the problem two 
things are necessary: first, a knowledge of the age of the fathers of 
high-school students; and second, a knowledge of the number of men 
of this age to be found in each group of occupations. 

The first of these two tasks is an easy one. It would not be difficult 
to make a rough estimate of the probable age-distribution of the fathers 
of high-school students from our knowledge of biological laws. It is 
not necessary to rely on such an a priori judgment, however, since the 
facts were obtained from the entire student population of one of the 
large Seattle high schools. Table XI is derived from the data furnished 
by these students. According to these figiu-es an age-period of twenty 
years, the period from 40 to 60, includes over 80 per cent of the fathers; 
and the median age is 48.5 years. Since this particular high school 
draws its student body from no special social class, facts from other 
communities would probably parallel these rather closely. 



TABLE XI 

Probable Age-Distribution of the Fathers of 1,000 High-School Students 
Derived from Data Given by 1,391 Students in Lincoln 

High School, Seattle 



Age-Period 


30-4 


35-9 


40-4 


4S-« 


SO-4 


5S-^ 


60-4 

59 


6s-9 
17 


70-4 


7S-« 


Total 


Median 


Number 


7 


s$ 


2X8 


278 


229 


102 


5 


2 


1,000 


48. s 





The second task, mvolving the determination of the number of men 
of the foregoing ages in these cities engaged in each set of occupations, 
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is not so easy. In the first place, the occupational census for 1920 is 
not yet available. It is therefore necessary to place reliance on the 
data presented in the previous census, that of 1910. It is improbable, 
however, that the occupational distribution of the population in any 
city has changed in any marked degree during the past ten years. 
Consequently this may not be regarded as a source of serious error. 

In the second place the age-periods recognized in the occupational 
census are not exactly the periods that would be most serviceable for 
this study. Furthermore, in the distribution of occui>ations by age- 
periods, the facts are not given for all occupations nor for all cities, but 
only for certain selected callings in each of the cities of more than 
100,000 inhabitants. The only complete occupational census includjes 
in a single figure the entire number of males over ten years of age pursuing 
each occupation. Thus for Bridgeport, St. Louis, and Seattle the nimi- 
ber of males engaged in certain selected occupations is given by the 
following age-periods: ten to thirteen years; fourteen to fifteen; sixteen 
to twenty; twenty-one to forty-four; and forty-five years and over. 

In view of these facts it was decided to merely make the best possible 
estimate of the mmiber of males over forty-five years of age in each of 
the four cities engaged in each of the occupational divisions used in 
this study. This was done by first tabulating the total number of males 
over ten years of age to be found in each of these divisions in each of the 
four cities. Then, for each of the three larger cities, the selected occupa- 
tions, for which the detailed age-distribution was given, were arranged 
under the classification used here, and the proportion of males over 
forty-five years of age was noted. The results of this calculation are 
given in Table XII. The wide range in the proportion of workers in 
the various occupations who are over forty-five years of age is at once 
apparent. At the one extreme are the managerial occupations in which 
36 per cent of the workers are in this age-group; at the other are the 
clerical pursuits in which this percentage is but 14. 

Perhaps the reader has already observed that two of the occupational 
divisions used in our classification do not appear in Table XII, namely, 
agricultural service and the artisan-proprietors. The first was not 
included because the agricultural occupations do not constitute a 
normal part of the life of the city. Many of the high-school students 
from this source are living in the city for the purpose of attending school. 
There is consequently no natural relation between the number of children 
in the high school whose fathers are engaged in these occupations and 
the nimiber of adults so engaged, according to the census. The artisan- 
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proprietors were omitted from this table, because in the census report 
they are not distinguished from the retail dealers and the manufacturers 
on the one hand and the artisans on the other. 

TABLE XII 

Pekcentage op Males Engaged in Each Occupation Who Are , 
Forty-five Years of Age and Over, Derived from the 
Census Figures for Selected Occupations in Bridgeport, 
St. Louis, and Seattle (19 io) 



Occupation 



Proprietors 

Professional service 

Managerial service 

Commercial service 

Clerical service 

Building trades 

Machine trades 

Printing trades 

Miscellaneous trades 

Transportation service 

Public service 

Personal service 

Miners, lumber-workers, fishermen 
Common labor 



Percentage Forty- 
five Years or Over 



35 
28 

36 
19 
14 
27 
24 
16 

17 
17 
30 
18 
20 
20 



Going back now to the total number of males over ten years of age 
engaged in each set of occupations in the four cities and applying the 
percentages given in Table XII, it is possible to approximate the actual 
number of men over forty-five to be found in these pursuits in 1910. This 
figure, along with the number of high-school students whose fathers or 
guardians are engaged in the same occupations, is given in Table XIII. 
The relation between these two sets of figures is also given in this table 
in terms of the niunber of students in the high schools of these four 
cities from each occupational group for every 1,000 men over forty-five 
engaged in the same occupations. This relation is really the final 
object of this rather extended series of computations and calculations. 

This table shows very clearly that certain of the occupational groups 
have a much better representation in the high school than others in 
proportion to their representation in that part of our population in which 
the fathers of children of high-school age are found. Since these same 
facts are presented graphically in Figiu*e 2, the reader's time will be 
economized by directing his attention to it at once. A hasty survey 
of the diagram shows that the laboring groups suffer in the comparison, 
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TABLE XIII 

Estimated Number of Men Forty-five Years of Age and Over Engaged in 
Each Set of Occupations in Bridgeport, Mt. Vernon, St. Louis, and 
Seattle (1910); Number of High-School Students Whose Fathers or 
Guardians Are Engaged in Each Set of Occupations in the Same 
Cities, According to Studies Made in 1919-20 and 1920-21; and Number 
OF THE Latter for Every 1,000 of the Former for Each Set of Occupations 



Parental Occupation 

Professional service 

Managerial service 

Commercial service 

Clerical service 

Building trades 

Machine trades 

Printing trades 

Miscellaneous trades 

Transportation service 

Public ser\'ice 

Personal service 

Miners, lumber-workers, and fishermen 
Common labor 

Total 



Men Forty-five 

Years of Age 

and Over 



Managerial service 


(400) 


Profeaiional service 


(360) 


Proprietors 


(341) 


Commercial service 


(245) 


Printing trades 


(aao) 


Clerical service 


("0) 


Public service 


(173) 


Machine trades 


(i6g) 


Transportation service 


(IS7) 


Building trades 


(I4S) 


Miscellaneous trades 


(103) 


Miners, lumber-workers, fishermen 


(S8) 


Personal service 


(SO) 


Common labor 


(17) 


All occupations 


(i8g) 



11,135 
4,520 
7,120 
6,682 

4,558 
9,872 

7,681 

845 
7,881 

5,793 
1,560 

4,941 

1,142 

12,429 



86,159 



100 



Students in 
High School 



3,799 
1,629 

2,846 

1,637 
996 

1,433 
1,300 

186 

809 

850 

270 

249 
66 

213 



16,283 



Number in 
High School for 

Every 1,000 
Men Forty-five 
Years and Over 



aoo 



300 



341 
360 
400 

245 
219 

145 
169 

220 

103 

157 

173 

50 

58 

17 



189 



400 




Fig. 2. — Showing the number of children in the high schools of four dties 
(Bridgeport, Mt. Vernon, St. Louis, Seattle) from each occupational group for every 
ZyOoo males over forty-five years of age engaged in that occupation in the four dties, 
according to the Federal C^us for 1910. Data from 16,283 high-school students. 
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and some of them suffer very badly. N ote the two extremes, for example . 
M anagerial service leads w \\][\ ^f?^ '^♦^"^'^"^^ \w hi gh school to every i,cxjb 
men over forty-five in the general population. At the other end of the 
series is conunon labor witn out sevente^ft . Tftti OTIB laBOf ffl6up tli&t 
^ stands out with a good record is the printing trades. It is one point ahead 
of one of the non-labor groups, clerical service. This is probably to be 
explained in terms of the superior education of persons engaged in the 
printing industry, the associations formed in the occupation, and the 
stability of employment. The favorable position of the public service 
is probably to be explained in the same way. 

A word of criticism is pertinent here. In the light of other findings 
of the study to be presented in later chapters there is reason to beUeve 
that the order of the groups at the upper end of the diagram is not 
altogether correct, due to certain difficulties arising from the effort to 
translate the classification of the census over into the classification used 
in this study. The managerial service certainly should not rank 
first, but it gets that rank here because the census does not in all cases 
draw a clear line between managers and owners. Also there are probably 
a considerable number of individuals returned as commercial workers 
who occupy managerial positions in commerce. Consequently the 
number of persons in the directing occupations is reported as somewhat 
smaller than the actual facts would warrant. This results in a larger 
proportionate representation in high school. Commercial service, on 
the other hand, should rank somewhat higher than it is placed here. 
This group of workers is probably diluted in the census report by the 
inclusion of a considerable number of clerical workers, due to the ambi- 
guity in the meaning of the term clerk. The order of the first four groups 
should probably be as follows: professional service, proprietors, com- 
mercial service, and managerial service. The evidence favoring this 
order will be noted from time to time in this study. 

It is probable, for three reasons, that the proportion of children in 
high school from the laboring groups is somewhat smaller than this 
diagram suggests. In the first place, thef^cceptance of the number of 
men over forty-five in each occupation as the basis for comparison gives 
a certain advantage to those occupations in which the proportion of such 
men is relatively small, because over 30 per cent of the fathers of high- 
school students are under forty-five. As a consequence, the occupations 
engaging few men beyond this age are not given a representation in the 
general population proportionate to the actual number of fathers of 
high-school students to be found in them. Since on the average the 
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laboring classes are recruited less from the older men than are the other 
groups, it is apparent that the procedure followed here favors them. 
Of course, among the non-labor groups, it is true that the clerical and 
conmiercial workers are likewise favored. In the second place, the 
"^Etverage number of children per family among the manual laborers is 
somewhat larger than it is among the other classes of the population. 
This is especially true of the lower grades of labor. Therefore, if the 
children from these elements in the population were enrolled in the high 
school in proportionate numbers, their ratio to the number of adults of 
the parental age in the same population groups should be larger than 
that for children from other classes with a lower birth-rate. In the 
third place, earlier marriages and a higher marriage rate among the 
laboring classes than among the more well-to-do members of society 
work toward the same end. These considerations should incline us 
therefore toward a revision of Table IX and Figure 2 in the direction 
of larger rather than smaller differences between the two extremes. 



CHAPTER VI 

PARENTAL OCCUPATION AND PROGRESS THROUGH THE SCHOOL 

In the previous chapter the character of the total high-school popula- 
tion has been under examination. The proportionately larger represen- 
tation of the proprietors, professionals, managers, and commercial 
workers was noted. In this chapter the composition of the school 
population in the earlier years will be compared with that in the later 
years. For this analysis we have data from the students in each of the 
four years in the high schools of the four cities and from the pupils of the 
sixth grade in Mt. Vernon. 

THE FRESHMAN AND SENIOR YEARS 

All are familiar with the fact that the number of students in the 
Senior year of the high school is but a small fraction of the total high- 
school enrolment, far below the 25 per cent that would result if the same 
number of young people entered the Freshman class every year, if aU 
were promoted regularly, if there were no deaths or eliminations, and 
if there were no accretions except at the beginning of the first yesLT. 
According to the report of the Bureau of Education for 191 7-18, the 
students in the first year of the high school constituted 39.8 per cent of 
the total high-school enrolment in the United States; those in the 
second year, 26.9 per cent; those in the third year 18.8 per cent; and 
those in the fourth year but 14.5 per cent. The relatively small propor- 
tion in the last year of the high school is due chiefly to two causes, 
namely, elimination and the increasing size of the Freshman class, 
the latter resulting from the normal population increase and the in- 
creasing interest in secondary education on the part of children and 
their parents. 

Because of the small number of students in the Senior year it is 
naturally assumed that some sort of selection is going on continually in 
the high scho ol. Many studies have been made of the process of 
eli mination and of the character of the eliminated. It is our purpose 
here to note the social composition of the student population in t he Sit 
year a s contrasted wim the nr st I'he tacts lor tne lour aues combinea 
appear in Table XIV. For each of the two years the percentages of 
students coming from the various occupational groups are given. It is 
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plain that the Senior class in these high schools does not differ from the 
Freshman class merely in the age of its students and their advance- 
ment in the course. The proportions coming from the different elements 
in the population are noticeably different. The children from the labor- 
ing classes constitute in every instance a smaller percentage of the total 
emolment of the last than of the first year of the school. On the other 
hand a larger percentage of the Seniors than of the Freshmen are children 
of the proprietors, the professionals, the managers, and the commercial 
workers. Two groups make equal proportionate contributions to the 
two classes, namely, the clerical and agricultural workers. 



TABLE XIV 

Percentage of Students in Each of Two High-School Yea&s from Each 
OF the Occupational Groups in the High Schools of Bridgeport, Mt. 
Vernon, St. Louis, and Seattle: Data from 6,782 Freshmen and 3,522 
Seniors 



\/ 



Parental Occupation 



Proprietors 

Professional service 

liianagerial service 

Commercial service 

Clerical service 

Agricultural service 

Artisan-proprietors 

Building trades 

Machine trades 

Printing trades 

Bliscellaneous trades 

Transportation service 

Public service 

Personal service 

Miners, lumber-workers, fishermen 

Coirunon labor 

Unknown 



Total. 




Senior 



22.9 

12.5 
19. 1 

II. I 

5.9 

2.3 

35 

53 
4.6 

.8 

2.3 
3.6 
1. 1 

.9 

•3 
.6 

3.2 



100. o 



100. o 



These same facts under a slight adaptation are presented graphically 
in Figure 3. Here is shown for each group the number in the Senior 
year for every 100 from the same group in the Freshman year. This 
ratio that the one year bears toward the other exhibits a very wide range 
among the various occupations, as an inspection of the diagram clearly 
reveals. As a general proposition, those occupations having a relatively 
poor representation in the high school are just the ones with a small 
proportion in the Senior year. At the two extremes are professional 
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\ 



service and common labor. For the former there are 60.2 students in 
the Senior year for every 100 in the Freshman year of the high school; 
whereas, for the latter this ratio is but 1 2.4. The facts for the Sophomore 
and Junior years, as might be assimied, show a condition intermediate 
between the two extreme years. They are therefore not given here. 
It seems that as we pass from year to year in the high school, we see the 
children from the laboring classes constituting a less and less important 
element of the student population. 



Prof easional service 


(6o.a) 


Proprieton 


(^.a) 


Commercial service 


(^.a) 




(46.8) 


Clerical service 


(37^) 


Agricultural service 


(37^) 


Ardsan-proprietors 


(30.5) 


Printing trades 


(ns) 


Public service 


(35-9) 



Miners, lumber-workers, fishermen (aa.6) 

Building trades (aa.4) 

Personal service (ax .9) 

Transportation service (az.6) 

Machine trades (ao.6) 

Miscellaneous trades (z8.x) 

Common labor (12.4) 



All occupations 



(37a) 




Fig. 3. — Showing for each occupational group the number of students in the 
Senior year for every 100 in the Freshman year of the high school. Data from Bridge- 
port, Mt. Vernon, St. Louis, and Seattle. 

An analysis of the data from the different cities shows some differences, 
but they are quantitative rather than qualitative. The laboring classes 
hold their own better in some of the cities than they do in others, but in 
every instance their record is relatively inferior to that of the other 
groups. Thus the nine laboring groups (the building trades, machine 
trades, printing trades, miscellaneous trades, transportation service, 
public service, personal service, miners, limiber-workers, and fishermen, 
and. common labor) contribute 26.5 per cent of the membership in the 
Senior class in Bridgeport; 23.3 per cent in Seattle; 15.2 per cent in 
St. Louis; and but 4.3 p er cent in Mt. Vern on. These differences are, 
to be sure, accounted for m some measure by occupational differences 
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injhe 
port 



)opulations of the several cities. The high proportion in Bridge- 
very highly 



. PI lil'J'J-Ji i^Mi^A FTIfiXi^ V) tmtlii^ 



wa^ 



indus trialized. The laboring classes consequently con stitute an excep- 
tionallv large element in the population. The very low percentage of 
children from thes<^ ^^as<;e<; jp <^v><> QoT^ior yAQi' jif f^f^ Vernon is also 
to be explained largely in terms of the occupational character of the popu- 
lation itseu. ine recoras 01 ll>eaLlle SJiii !jt.-rLouis, on the other hand, 
are &6t To be interpreted in this way. The large representation of the 
laboring groups in the former city is not due to their large numbers in 
the general population. As a matter of fact, they form a less important 
nimierical group in Seattle than in St. Louis. The high schools of the 
former seem to hold the children of laborers unusually well. 

THE SOaAL COMPOSITION OF THE SIXTH GRADE 

By the time the first year of the high school is reached the 
student population is already greatly reduced and presumably 
already considerably selected. It is fortunate therefore that for at 
least one of the cities, Mt. Vernon, facts regarding the social composition 
of the entire sixth ffVill^ were "secured. Of course there are many 
children who do not even reach this point in our educational system, 
because of retardation and elimination. This group of children, there- 
fore, may be assumed to be somewhat diflPerent socially from the children 
in the first grade, or from the children secured by taking a cross-section 
of the entire population at any particular age. It nevertheless provides 
us with significant data for comparative purposes. 

The percentage of children from each of the occupational groups for 
both the sixth grade and the Senior year of the high school is given 
in Table XV. The difference between the first and last high-school 
years already noted is seen to be greatly accentuated. And it is probable 
that the difference would be somewhat greater in a city with a larger 
laboring population. Even here the majority of the children in the 
sixth grade come from the homes of laborers. This is certainly not 
true of the students in the Senior year of the high school. These two 
cross-sections of the school population give us two very different sociolog- 
ical pictures. They might almost be conceived as representative of two 
different social orders. 

The contrast is so striking that it seems advisable to give it a graph- 
ical representation. This is done in Figure 4 by taking four occupational 
groups showing different tendencies and plotting a curve for each, 
picturing its percentage representation in the school population of each 
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TABLE XV 

Percentage of Children from Each Occupational Group in Each of Two 
School Grades. Data from 739 Children in the Sdcth Grade and 
136 IN THE Senior Year of the High School, Mt. Vernon 




Parental Occupation 



Proprietors 

Professional service 

Managerial service 

Commercial service 

Clerical service 

Agricultural service 

Artisan-proprietors 

Building trades 

Machine trades 

Printing trades 

Miscellaneous trades 

Transportation service 

Public service 

Personal service 

Miners, lumber- workers, fishermen 

Conmion labor 

Unknown 

Total 



Sixth Grade 


Senior Year of High 
School 


131 
6.8 


29.4 
16.9 


10. 


20.6 


6.0 


iS-4 


4-3 


5-2 


2-3 


.0 


91 
16.5 


5-2 

.7 


4.7 


•7 


.4 


.0 


52 


2.2 


4.2 


.7 


i-S 


.0 


2.4 


.0 


.4 


.0 


10.8 


.0 


2.3 


3.0 


100. 


100. 




0L« 




Fig. 4. — Showing percentage of children in each grade from the sixth to the 
twelfth whose fathers are engaged in each of four groups of occupations. Mt. Vemon, 
May, 192 1. No data for seventh and eighth grades. 
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grade from the sixth to the twelfth. Since we have no data from the 
seventh and eighth grades the position of the curve in these grades for 
each group is purely hypothetical Based on actual facts it would 
probably not follow exactly the course given it here, but its general 
direction would be the same. The diagram shows in an impressive way 
the diverse reactions of these four groups to educational opportunity. 
Each of the occupational divisions was chosen for a reason — conmion 
labor and professional service, because they represent the two extremes; 
clerical service because it represents an intermediate tendency; and the 
building trades because they constitute the largest labor group as well as 
the largest occupational group in the sixth grade. The proportion of 
children from the building trades and common labor in each grade 
diminishes very rapidly as we pass from one year to the next. The latter 
has practically disappeared in the Sophomore year, and the former are 
barely able to keep a slight representation until the end of the high school. 
Professional service, on the other hand, furnishes a constantly increasing 
percentage of the school population as progress is made through the 
schools. Clerical service improves its position slightly, but does little 
more than hold its own. The other non-labor groups show tendencies 
similar to those of professional service, and the remaining labor groups 
behave much as the building trades. 

Perhaps one more chart bearing on this same matter will not tire the 
reader. In Figxire 5 is shown for each occupational group the num- 
ber of children in the Senior year of the high school for every one 
himdred in the sixth grade. Conmient is hardly necessary. The dia- 
gram carries its own message. It brings out with peculiar force the 
enormous contrast between the school populations in these two years 
of the Mt. Vernon public schools. 

Since the organization of most of the work in most of our high schools 
assumes four years of attendance, the number and character of the 
student population in the Senior year might be expected to afford one 
of the most satisfactory measures of the extension of secondary educa- 
tional opportunity. The Senior class should tell much about the success 
of the high school in reaching the various elements in the population. 
It is for this group especially that the ordinary high school is maintained. 

In the previous chapter the total high-school population was analyzed 
in the light of the social composition of that adult population from 
which children of high-school age come. This same thing is done for 
Ae students of the Senior year in Figure 6. Here is shown for each 
occupational group the number of students in the Senior year of the 



42 



SELECTIVE CHARACTER OF SECONDARY EDUCATION 




Commexcul service 

Professioiial service 

Proprietors 

Managerial service 

Clerical service 

Artisajn-proprietors 

Miscellaneous trades 

Transportation service 

Machine trades 

Building trades 

Printing trades 

Agricultural service 

Personal service 

Miners, lumber-workers, fishermen 

Common labor 

Public service 

All occupations 



Fig. 5. — Showing for each occupational group the number of children in the 
Senior year of the high school for every 100 from the same group in the sixth grade of 
the elementary school. Mt. Vernon^ May, 192 1. 



Professional service 


(60) 


Managerial service 


(68) 


Proprietors 


(S6) 


Commercial service 


(4a) 


Clerical service 


(33) 


Printing trades 


(32) 


Public service 


(18) 


Machine trades 


(17) 


Transportation service 


(16) 


Building trades 


(IS) 


Miscellaneous trades 


(9) 


Miners, lumber-workers, fishermen 


(6) 


Personal service 


(5) 


Common labor 


(X) 


All occupations 


(28) 




Fig. 6. — Showing the number of children in the Senior year of the high school in 
four cities (Bridgeport, Mt. Vernon, St. Louis, Seattle) from each occupational group 
for every 1,000 males over forty-five years of age engaged in that occupation in the 
four cities, according to the Federal Census for 1910. Data from 2,382 high-school 
Seniors. 
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high school m the four cities for every 1,000 men over forty-five years of 
age engaged in that occupation in these same cities, according to the 
thirteenth census. The reasons for choosing the number of males over 
forty-five as the basis for comparison have already been given, so need 
not be repeated. As might be expected from the data presented in this 
chapter thus far, the differences between the laboring and the non- 
laboring groups are greater here than for the total high-school population. 
It a ppears that the chances that the child of a father engaged in one of 
the nrofesfiional nursuits will reach t^^ ^^^inr yt^!*r nf f|ie high school 
a re sixty-nine times as gre at as those of the child whose father is a 
common laborer. These two occupational classes represent the extremes. 
The others fall in between in a gradual series with the laboring groups 
at the lower end of the distribution. 

Table XVI gives a concrete picture of the occupations represented 
in the Senior year of the high school as Table XI did for the entire high 
school. The same caution is necessary in interpreting this as was 
suggested in the discussion of the earlier table. Many of these particular 
occupations might not appear in a group of one hundred students 
selected at random from the Senior classes in the high schools of these 
four cities, but the larger groups of which these occupations are repre- 
sentative would. Nothing could show more plainly than this table that 
the students in the Senior year of the public high school are ^6Ciillly a - 



highly sel6ClM gf 6UJ). 

" ihe Objection may be raised here that the differences between the 
earlier and later years are due to the promotion of the fathers from less 
responsible to more responsible positions, or to their acquisition of 
property which enables them to set up business for themselves and thus 
enter the ranks of the proprietors. Obviously to the extent that this 
is going on during the period of high-school attendance the character 
of the student population in the Senior year will differ from that of the 
students in the Freshman year in the direction indicated in this chapter. 
If, for example, a goodly proportion of the fathers of high-school Fresh- 
men who are engaged in manual labor are promoted to managerial 
positions or go into business for themselves as proprietors during the 
succeeding three years, the students in the Senior year whose fathers 
are engaged in the managerial occupations or as proprietors will show 
an increased proportion, even though there is no elimination whatso- 
ever from high school in the meantime. It must be assumed of course 
at the same time that an equal number of fathers are not demoted from 
managerial positions or do not lose property, making it necessary for 
them to fall back into the ranks of labor. 
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Fortunately we have at hand the facts bearing on this question. 
For the purpose of securing information indicating the degree and nature 
of the change of occupation on the part of parents during the period of 
high-school attendance this question was asked the students in the St. 
Louis high schools: "What was your father's occupation three years 
ago?" The period of three years instead of four formed the basis of 
this question, because at any particular moment, such as the time 
when our study was made, the number of years between the Freshman 
and the Senior class is exactly three. A tabulation of the facts for the 
Senior year shows that during the three preceding years the fathers of 
but nine students out of a total of 1,030 had advanced from the laboring 
occupations into those five groups of occupations styled as non-laboring 
in this study. During the same period the fathers of seven of these 
students passed in the other direction, from the non-laboring to the 
laboring classes. This leaves a difference of less than two-tenths of i 
per cent to account for the enormous differences already noted between 
the Freshman and Senior years. An examination of the clerical occupa- 
tions also revealed no evidence that the proportion of this group in the 
several high-school years is modified by either promotion or demotion. 
But two clerical workers were promoted to managerial positions, and two 
were demoted to clerical positions from the managerial. It seems that 
the fathers of practically all high-school students have reached that 
point in years where no promotion may be expected to take them out of 
the occupational classes they have reached. At this time in life there is 
apparently but a small, a negligible chance, that a man will change his 
occupation sufficiently to take him from one of these groups to an- 
other. All of which goes to show that socially the student population in 
the Senior year of the high school is highly selected as compared with 
that of the Freshman year or the earlier grades. 



CHAPTER VII 

PARENTAL OCCUPATION AND CHILDREN OF fflGH-SCHOOL AGE NOT 

IN fflGH SCHOOL 

In order to throw additional light on this question of the selective 
character of the high school, four groups of children of high-school age 
not in high school were studied. Of these one was in Seattle and 
three in Bridgeport. Their social character will now be examined. 

CfflLDREN OF HIGH-SCHOOL AGE AT WORK IN SEATTLE 

Information regarding the occupations of the fathers or gu^dians 
of 514 children of high-school age (fourteen to seventeen yea^iliclusive) 

at work in the roiT^migrriftl ffnH inHi^strja.1 e<;tahli<;^^peTlt<; of^eattle was 



^ \ obtained in December of 1919. These facts were secured through 
personal interviews with the children by field workers. The two sexes 
were almost equally well represented, there being 249 girls and 265 boj^. 
Obviously this does not include all of the children of high-school age at 
work or not in high school, but the number is large enough to be represen- 
tative. 

Percentage data from this investigation are presented in Table 
XVII in which a comparison is made between this group of children of 
high-school age at work and the total Seattle high-school population 
for which the occupational data were obtained. The small group in 
the high school classified as ** unknown" in previous tables and diagrams 
was not recognized in the computation of percentages here. 

A glance at the table suffices to show the profoimd differences 
between the two groups. The proprietors, professional service, mana- 
gerial service, clerical service, agricultural service, artisan-proprietors, 
and printing trades have better proportionate representation in the high 
school than out. This is especially pronounced for the first four groups. 
The favorable balance for the farmers and the clerical workers is not so 
marked. The printing trades have the best record among the labor 
groups, but the number of cases is so small that the conclusions drawn 
should not be too rigid. The artisan-proprietors also make a very good 
showing, but the returns on this group are so subject to error because of 
insufficient data that the comparison certainly does not represent the 
actual situation. On the other hand, the laboring groups, as a rule, 
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appear in a rather poor light. Taken together and excluding the farmers 
they account for over 75 per cent of the children of high-school age at 
work. Without doubt the poorest showing is that made by common 
labor, while the best seems to be that made by the proprietors. 



TABLE XVn 

Percentage Distribution of the Occupations of the Fathers or Guardians 

OF Two Groups of Children. Data from 514 Children of High-School 

Age at Work and 6,138 Children in High School, Seattle 



Parental Occupation 

Proprietors 

Professional service 

Managerial service 

Commercial service 

Cl^cal service 

As^cultural service 

Artisan-proprietors 

Buildmg trades 

Machine trades 

Printing trades 

Miscellaneous trades 

Transportation service 

Public service , 

Personal service 

Miners, lumber-workers, fishermen 
Conmion labor 

Total 



Children of High-School 
Age at Work 



2.5 
4.1 
8.2 

2.7 

3-5 

3-9 
.2 

24.3 
II. I 

.2 

5.8 

9.5 

2.5 
1.8 

3.7 
16.0 



lOO.O 



Children in High 
School 



17.4 
II. 4 
17. 1 

8.7 
4.6 
4.8 
2.6 

II. 8 

7.4 
1. 1 
3.0 
5.6 

1-5 
1.6 

i.o 
1.4 



100. o 



In Figure 7 this comparison between the children in high school and 
those outside is put in graphical form. For each occupational group it 
shows the number of children among those at work for every one hundred 
from the same group attending high school. It should be remembered, 
however, that data were secured from but 514 children at work which 
is only 8 per cent of the number studied in the high school. This 
diagram speaks for itself in unmistakable terms. The ratio ranges all 
the way from 93 for common labor to i for the proprietors. 

Perhaps it is surprising to the reader that the managerial and 
professional occupations do have so large a representation outside the 
high school, and it was somewhat of a surprise to the writer. It is dueiin 
part to the difficulties of occupational classification already referred to. 
At best, there is a wide range in each of these groups. The major 
portion of the managerial group was made up of foremen and people 
holding relatively low-grade positions. The same may be said of the 
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other group. The designation musician, for instance, has a rather wide 
range of meaning. Yet, it must be said, that among the professional 
occupations the clergymen had the largest representation. This may 
be accounted for in part on the groimds suggested above, since the 
prophetic gift, independent of a thorough and rigorous professional 
preparation, may be regarded as sufl&cient qualification for entry into 

Number 
60 



Common labor 


(03) 


Miners, hrniber-workers, fishermen 


(3a) 


Miscellaneous trades 


i2S) 


Building trades 


in) 


Tranq)ortation service 


(14) 


Public service 


(14) 


Machine trades 


(13) 


Personal service 


(9) 


Agricultural service 


(7) 


Clerical service 


(6) 


Managerial service 


(4) 


Professional service 


(3) 


Commercial service 


(3) 


Printing trades 


(a) 


Proprietors 


(I) 


All occupations 


(8) 




Fig. 7. — Showing the number of children from each occupational group among 
children of high-school age at work for eveiy 100 children from the same group attend- 
ing high school. Data f^m 6,387 children in high school and 514 at work. Seattle, 
1919-20. 

the ministry. There was evidence, however, to show that in this group 
were several boys who had rim away from home. This sort of thing 
occurs in every one of the groups, as well as other serious misfortunes, 
such as separation of parents, invalidism or death of the father. 

THE BRIDGEPORT EVENING HIGH SCHOOL 

In Bridgeport three groups were studied, not exhaustively, but 
sufficiently to provide comparative data. As already stated, they were 
the evening high school, the state trade school, and the compulsory 
continuation classes, the latter being maintained in the evening for 
children from fourteen to sixteen years of age who have left school with- 
out having completed the elementary school. 
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The students in the evening high school constitute an interesting 
group, since, presumably, they are young persons desirous of further 
education who, because of some misfortune, are compelled to engage 
in gainful emplojonent during the regular working-day. They are 
attending school during the hours which most young people use for 
recreation and entertainment. This speaks well for their moral quaUties. 
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Fig. 8. — Showing by percentages the occupations of the fathers of 243 students 
attending the high-school department of the evening school. Bridgeport, December, 
1920. •<. ■** 

The enrolment in this school is approximately one thousand. It is 
a somewhat heterogeneous group, including a few students who are 
high-school graduates as well as great numbers of persons well beyond 
the high-school age. They are registered not only in the high-school de- 
partment, which provides a sequence and variety of courses comparable 
to the course of study of the regular day high school, but also in special 
courses and subjects of considerable diversity. The 243 students whose 
records are used in this study were enrolled in the high-school depart- 
ment, were not high-school graduates, and were all twenty-one years of 
age or under. Of these 147 were girls and 96 were boys. The median 
age of the girls was 17.9; that of the boys, 18.6; and that of the two 
sexes combined, 18.2. Thus we have a group, sUghtly older than the 
regular high-school population, yet comparable to it in most respects. 
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Figure 8 shows the occupational distribution of the fathers of these 
243 young people. It will be observed that the four leading g rou ps ar e 
labor groups^ with common labor occupying the third place, A re- 
examination ot 1 able IX, portra3dng tke social conVp^SHMHi of the popula- 
tion of the day high school, is of interest here. It is clear that the two 
populations are very different. In the high school the proprietors and 
the managerial occupations are in first and second places, whereas 
in the evening high school they hold sixth and fifth places respectively. 
This excellent representation of certain of the labor groups apparently 
indicates the existence of many young people among them who are 
ambitious for larger educational opportunities. 

rTHE STATE TRADE SCHOOL AT BRIDGEPORT 
The trade school at Bridgeport is supported and administered by the 
state of Connecticut imder the provisions of the Smith-Hughes Act. Its 
purpose is therefore intensely practical and it aims to turn out efficient 
workmen with only as much theory as is necessary to serve this purpose. 
It does this by providing a 4,800-hour course in each of fifteen trades, 
covering a period of two years and organized on the regular eight-hour 
basis now common in industry. There is no official connection with the 
city schools, although recently there has been inaugurated a co-operative 
course in industrial arts in which the academic training is given in the 
city high school and the trade training in the trade school. But it 
should be borne in mind that this school points very definitely into 
industry and those who enter it have renounced all intention of pursuing 
a higher education. 

The school has a registration of approximately 400 students of 
which the great majority are boys. The information card was fiUed 
out by 198 students of whom 129 were in the first year and 69 in the 
second ; 14 were girls and 184 were boys. The returns were not complete 
because many of the boys were only half-time students and others were 
out on project work. Then, too, a portion of the enrolment was composed 
of soldiers who were far beyond the high-school age. Records from this 
group were not wanted. However, there is no reason for believing that 
the group studied is not representative of the trade-school population 
generally. 

Figure 9 shows the occupational distribution of the fathers of these 
198 students. The same four great labor groups lead here as in the 
evening high school, except that common labor has forged ahead of the 
miscellaneous trades. On the whole, the labor groups are somewhat 
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better represented in the trade school than in the evening high school, 
while it naturally follows that the reverse is true for the non-labor 
groups. . And a comparison of the trade school with the regular day high 
school shows two markedly different groups of children from the stand- 
point of the population sources from which they come. As a matter of 
fact, 54.7 per cent of the students in the high school come from the five 
non-labor groups (proprietors, professional, managerial, conmiercial, and 
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Fig. 9. — Showing by percentages the occupations of the fathers of 198 students 
in the state trade school. Bridgeport, February, 192 1. 

clerical occupations), while but 17.7 per cent of the trade-school students 
come from these same five occupational classes. 



THE COMPULSORY CONTINUATION CLASSES OF BRIDGEPORT 

In the compulsory continuation classes of the Bridgeport evening 
school is found a most interesting group of children for the student of 
education. Many of the "problems" of elementary education are found 
in these classes. As already intimated, Connecticut has a state law 
t hat compel s children from fourteen to sixteen vears of age who ha ve 
le ft school without completing the yrades^ to attend t} \^^ pvpning 
classes until thev either ^^^^h ^^^^'^ <piV»*>^nf}. K;rfV.r^i^y r^y ^/^yy^p]^!^ ^^^ 
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rade. There are consequently gathered into these classes great 
numbers oTchUdren unfortunate either by nature or by nurture. Here 
are the misfits, the children who cannot "get on" in the elementary 
school, those who have been educationally discouraged, those whose 
schooling has been interrupted in one way or another, children whose 
homes lack the educational stimulus, children who have no homes. 
About these children one thing is certain. It is this: Practically none 
of them will ever attend high school. They are a sampling of that 
great group of children still to be found in our cities and towns for whom 
the high school simply does not exist. At best, it is nothing more than 
a name to them. And it is for this reason particularly that they are 
introduced into this study. 

There are probably about a thousand children enrolled in these 
classes which meet at those school buildings which are conveniently 
located. But the attendance is very irregular and the composition of 
the classes is continually changing because of the admission of new 
recruits from the elementary school and the mustering out of individual 
after individual following the sixteenth birthday. It should be pointed 
out, however, that a significant number do remain after they reach 
this age. 

Sociological data were obtained from 579 children in these classes, 
305 girls and 274 boys, which included practically all those in attendance 
on the evening the cards were passed out. As might be expected, many 
of the cards were incompletely filled out. Where the information 
missing was important the cards were sent back and the facts especially 
desired were secured in this way in most cases. The final result is 
fairly satisfactory for purposes of this study. 

Figure lo' gives a good picture of the social composition of this 
group of children. The representation of the five non-labor groups has 
shrunk to 10.3 per cent, and over half of these are found in the mana- 
gerial service alone. Most of them are labor foremen. The fathers of 
more than one-fourth (26.6) of the 579 children are conmion laborers, 
whereas but 1.7 per cent of the children in the high school come from 
this occupational group. 

What amoimts to a summary of the situation found in Bridgeport is 
given in Figure 11. Here a comparison is drawn between the high-school 
population, on the one hand, and these three groups of non-high-school 
children combined, on the other. The bars represent for each occupa- 
tional class the number of children in the latter for every one hundred in 
the former. The tremendous difference between common labor and all 
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Fig. 10. — Showing by percentages the occupations of the fathers of 579 children 
attending the compulsory continuation classes of the evening school. Bridgeport, 
December, 1920. 
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Fig. 1 1 . — Showing the number of children ixom each occupational group among 
children of high-school age not in high school (evening high school, trade school, and 
compulsory continuation classes) for every 100 students from the same group attend- 
ing the regular day high school. Data from 2,257 children in high school and 1,020 
in the other three groups. Bridgeport, 1920-21. 
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the other groups is striking. As a matter of fact, all the labor groups 
occupy relatively unfavorable positions, except the workers in public 
service, who arc found in third place. Too much weight, however, 
should not be attached to this exception because of the small number 
of cases involved. 

In concluding this chapter, the reader's attention should be called to 
the similarity of the results obtained in Seattle and Bridgeport. It is 
clear that these groups of children of high-school age outside the regular 
high school are very different in social composition from the high-school 
population itself. The several occupational groups apparently arrange 
themselves in a graded series, with the proprietors and professional 
service at one end, and common labor at the other. 



CHAPTER VIII 
PARENTAL OCCUPATION AND THE COURSE OF STUDY 

In response to the growing social demand for an enriched course of 
study the public high school has made many curriculum changes, partic- 
ularly since the opening of the twentieth centmy. Among them is the 
organization of several curricula, each designed to meet the needs of some 
portion of the high-school population. Those who have been strong 
advocates of these adjustments have maintained that the single curric- 
ulum, pointing toward the higher education, is inadequate and involves 
an injustice to great masses of young people who cannot possibly go on 
to college. It will be interesting to see how children coming from the 
vari ous occ upational groups react iQjLhis^ompleY program. 

In each of the cities studied several different curricula are 
offered the students in its high schools. If all four cities offered the 
same ciuricula, it would be possible and desirable to discuss these 
curricula seriatim, bringing to bear on each curriculum the facts from 
all the cities. But such is not the case. Each city has organized its 
high-school course of study to suit itself, within certain limitations set 
by college-entrance requirements. Consequently the relation between 
parental occupation and course of study will be studied in each of the 
cities separately. 

BRroCEPORT 

In the Bridgeport High School six curricula are offered the students. 
These are the coll ege preparatory , scientifi c, general , norma l, c om- 
m ercial , and industrial ar ts courses. Since the normal course is exclu- 
sively for girls and the industrial arts strictly for boys, this means five 
curricula for each sex. As will be noted later, however, several of these 
courses receive very light patronage. 

Space will not permit a detailed description of each curriculum, and 
perhaps such a description is quite unnecessary, since the general content 
of most of them is familiar to anyone acquainted with the American 
public high school. The following brief characterization taken from the 
high-school circular to parents will have to suffice. 

I. The college preparatory course prepares for the best colleges and 
universities as well as for the law and medical preparatory courses. 
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It Stresses the traditional academic subjects with special emphasis on 
the languages. 

II. The scietiiijic preparatory course prepares for the best scientific 
and technical schools in the country. It differs from the college pr^>aia- 
tory course merely in a larger provision for the study of science and 
mathematics at the expense of the languages. 

UI. The general course is designed to offer a broad and practical 
education to those who are not preparing for a coUege or a scientific 
school. Subject to the approval of the principal, the student is allowed 
extensive privileges of election. 

IV. The normal course prepares Students for the city normal school 
and offers a well-rounded and practical course with definite requirements 
for girls who are preparing for the important work of teaching. 

V. The commercial course prepares rather definitely for clerical 
positions with the usual offerings in the si>ecial subjects. 

VI. The industrial arts course is conducted through co-operation 
with the state trade school in which the shopwork is given. The course 
is either three or four years in length and is intended to train for the 
manufacturing and mechanical trades. 

TABLE XVUI 

Selection of Cuskicui.a by CanjtREN fbom the Vasiods Occupational Gkodpe, 

BsiDGEFtHiT High School, All Classes 





0,„ j 


P««SWT«L 


♦ 


i!j 


1 


III 


1 


1 


J 


1 


I 




ji 

1 

I 




1 




1*3 41 

1 " 


4 


■I 
'1 




J3 




Comm^lKrvia 


i 

14 


i 


6T 




;i 




; 




s« 










I 


1 


!i 
















































" 


■« 


.....^141 


*' 




46a 



















An examination of Table XVIII shows very few girls taking either 
the general or the scientific curriculum. Likewise, the number of boys 
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in either the general or industrial arts course is small. This leaves but 
three courses each for the boys and girls. 

The table reveals no pronounced tendency for the selection of 
courses among the boys to fall along occupational lines. Each of the 
three courses has a fairly good representation from all of the larger 
groups. It should be remembered, however, that so far as outlook is 
concerned, there is but little difference between the college and the 
scientific curricula. 

Among the girls, on the other hand, a very different situation is 
found. The girls from the several occupational groups do show tendencies 
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Fig. 12. — Showing the percentage of girls from each occupational group pursuing 
the college preparatory and conunercial curricula, Bridgeport High School. 
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to gravitate toward certain courses. This is clearly brought out in 
Figure 12 and Figure 13. In the former the percentage of students 
from each of these groups taking the college preparatory course is 
compared with the percentage in the commercial course. At the one 
extreme are the girls whose fathers are engaged in the professional 
occupations, with 57.1 per cent in the college course and but 24.3 
per cent in the commercial. At the other is the common labor group 
with not a single girl in the former course and 87.5 per cent in the 
latter. 
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In Figure 13 the social composition of the entire group of girk 
pursuing the college preparatory curriculum in all four years is given. 
It shows in a striking way the class-character of this course. The first 
five groups, which may be regarded as the strictly non-labor groups, 
include 81.6 per cent of the total. Of the remaining 18.4 per cent, 2.8 
are from the agricultural occupations; 2.0 from the artisan-proprietors; 
and 3.2 from fathers of unknown occupation. There remain but 10.4 
per cent of these girls to represent the manual-labor groups. This 
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Fig. 13. — Showing by percentages the occupations of the fathers of the 250 
girls pursuing the college preparatory course in the Bridgeport High School. 

tendency is yet more pronounced in the Senior year where 88.1 per cent 
come from the five non-labor groups and but 2.4 per cent from the 
labor groups. 

MT. VERNON 

On a small scale Mt. Vepiq n is experimenting with the specialized 
high school. Thprp a rfl^twn s^a r ate school buildings. In the one . 
known as the Academic High School, a re taught the classical^ sdentifi c, 
andn gengral (ilifH^^iila; wbie in the other, a vocational school, the 
commercial and practical arts curricula are offer ed. The situation h^e 
IS of especial interest to us because in the other three cities studied the 
high school is of the general type. Exception might be taken to this 
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Statement in its application to Bridgeport, for, although there is but one 
high school supported by the dty, the state of Connecticut maintains 
a trade school there that enrols children of high-school age. It might, 
therefore, be maintained that in this dty there are really two secondary 
schools, in one of which are taught the academic subjects; in the other, 
the practical arts. 

In all, six curricula are offered, fiye for the boys and five for the girls. 
Of these, three are academic and three vocational. To the former 
belong the classical, sdentific, and general; and to the latter, the com- 
mercial, industrial arts, and household arts courses. The vocational 
curricula are so organized as to make possible the granting of certificates 
for short units of work. A short description of each course follows. 

I. The classical course is designed to meet the entrance requirements 
of college courses leading to the degree of Bachelor of Arts. Its dis- 
tinctive feature is the requirement of three years of Latin and three 
years of either Greek, French, or Spanish. 

II. The scieniific course prepares for college courses leading to the 
degree of Bachelor of Science, as well as for engineering and technical 
schools. It consists of about equal parts of English, foreign languages, 
mathematics, and sdence. 

III. The general course is rather elastic in its provisions and is 
organized to meet the needs of two classes of students: (i) those intend- 
ing to enter a normal or training-school for teachers; and (2) those who 
will leave school at the end of the high-school course. The subjects, 
however, are all from the traditional academic offering: 

rV. The commercial course indudes the usual clerical and commerdal 
branches, English, a little science and mathematics, and some provision 
for electives. It points toward wage-earning in the derical occupations. 

V. The industrial arts course prepares in a general way for industrial 
pursuits. It is organized under a liberal elective system with the single 
restriction that seven-twelfths of the time be given to subjects of an 
academic character and the remainder to industrial branches, induding 
joinery and wood-turning, printing, machine-shop practice, etc. 

VI. The household arts course, pointing toward homemaking, is 
organized according to the same principles as the course immediately 
preceding. 

Facts showing the selection of curricula by the students from the 
various occupational groups are presented in Table XIX. Because of 
the small number of cases representing certain of the occupations, the 
data for the boys and girls are combined in a single table. For a similar 
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reason the industrial arts and household arts curricula are brought 
together under the more general caption of "practical arts." TTiis 
table gives for each occupational group the actual number and the 
percentage of students pursuing each of the curricula. It is interesting 
to note the great popularity of the classical course. Each of the curricula 
is well patronized except the practical arts course. 

An examination of that half ol the table giving the percentage of 
students from each group enrolled in each curriculum reveals tendencies 
of the order already noted in Bridgeport. If we take any one of the 
curricula we find a wide range in the emphasis given to it by children 
from the different occupations. Of course, in making these observations, 
too much weight should not be attached to the distribution for the 
occupations represented by very small numbers of students, such as the 
printing trades, personal service, public service, and the miners, lumber- 
workers, and fishermen. YTTie curricula presenting the widest range 
are the classical and comm^cial courses. Fifty-eight per cent of the 
students whose fathers are engaged in professional service are taking 
the classical course, while but 5 per cent of the children of conunon 
laborers are pursuing this course. For the commercial course, this 
range is from 62 per cent for transportation service to 9 per cent for 
professional service. The range is not so large for the other three 
curricula, but it is considerable and large enough to be significant. 
As a general thing, the scientific and general courses are patronized in 
greater proportion by the non-labor groups, while the reverse is true 
for the practical arts course^ 

Since the Mt. Vernon liigh School system consists of an academic 
and a vocational school, it is of interest to note the differences in the 
social composition of the students attending the two institutions. This 
is easily done by combining the data for the three academic curricula, 
on the one hand, and for the two vocational curricula on the other, 
as presented in Table XIX. The results of this process, followed by a 
reduction to percentages, are given in Table XX. A ^lai^r^ af thig 
table makes it clear that these two high schools are appealing to differ^t 
elements in the population. It seems that the children of laborers 
wlio do go to lugh school altend the vocational school almost altogether. 
To be sure, the non-labor groups also send a reasonable proportion of 
their children to this school but they exhibit a strong inclination to favor 
the academic school. TVipy ^npp^y ^1 fj pf^ r/>n|^^ nf the studen ts in the 
latter and but 47.1 per cent of those in the former. 
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In Figure 14 an attempt has been made to measure the relative 
attractiveness of the two schools to the several occupational divisions* 
It is based on the number of children in the vocational school for every 
one hundred from the same group in the academic school. In order to get 
numbers sufficiently large to insure reliability, several of the labor 
groups were combined, as indicated in the diagram. The difference 
between the two extremes is indeed striking. The proportion of children 
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Fig. 14. — Showing for each occupational group the number of students (both 
sexes and all classes) in the vocational high school for every 100 from the same group 
in the academic high school Data from 306 students in the former and 778 in the 
latter. Mt. Vernon. 

from the professionals, the commercial workers, the managers, and the 
proprietors attending the vocational school is very small. The reverse 
is true for the children of the laboring classes, particularly laborers of 
the lower grades. The clerical workers and the artisan-proprietors 
occupy an intermediate position. 

ST. LOUIS 

The course of study in the St, Louis High Schools is more complex 
than that in any of the other cities studied. There are four-year, 
two-year, and one-year courses. Altogether, thirteen different curricula 
are offered, of which two are for girls exclusively, three for boys only, 
and eight for both boys and girls. The following descriptive statements 
adapted from the printed outlines distributed to the parents wiQ give 
the reader some notion of the character of these curricula: 
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I. Four-year courses. — Seven four-year courses are offered with a 
basic requirement of one half-year community civics, one half-year of 
vocations, three or four years of English, and one or more years of 
history common to all. These curricula with their distinctive features 
are: 

1. General course. — One or more years of science and other subjects 
to be chosen from specified lists for each half-year. In the third 
and fourth years of this course, there is a wide election offered, 
including units peculiar to other courses. 

2. ScietUific course. — Four years of mathematics; four years of 
science; two or three years of a foreign language. 

3. Classical course. — Four years of Latin; two or three years of one 
other foreign language, if elected; one, two, or three years of 
mathematics, if elected; one or two years of science. 

4. Fine-arts course. — Four years of art or music; one or more years 
of science; one or more years of mathematics, if elected; two or 

\more years of a foreign language, if elected. 
5. Manual training course. — ^Three or four years of manual training; 
three or four years of mechanical drawing; two, three, or four years 
of mathematics; one, two, or three years of science; two years of 
^Y a foreign language, if elected. 

\ 6. Home economics course. — Four years of household arts; three or 
^ four years of science; one, two, or three years of mathematics, 
if elected; and two or three years of a foreign language, if elected. 
Y 7. Commercial course. — Four years of commercial branches grouped 
in sequence; one, two, or three years of mathematics, if elected; 
one, two, or three years of science; two or three years of a foreign 
language, if elected. 

II. Two- and one-year vocational courses. — ^Four two-year and two 
one-year vocational courses are offered. Very little academic material 
is included in these curricula. They are as follows: 

1. Two-year manual training course. — ^Joinery, turning, pattern- 
making, forging, tool-making, machine-shop practice, mechanical 
drawing, English, mathematics, and physics. 

2. Two-year home economics course. — ^Household arts, English, 
botany, physiology, and chemistry. 

3. Two-year commercial course. — Business English, commercial arith- 
metic, civics, commercial geography, penmanship, bookkeeping, 
stenography, typewriting, and spelling. 
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4. Two-year vocational course in printing, — Printing, shop practice, 
English, drawing, civics, vocations, industrial history, shop 
mathematics. 

5. One-year bookkeeping course, — Business English, commercial 
arithmetic, penmanship, spelling, bookkeeping, and typewriting. 

6. One-year stenographic course, — Business English, spelling, stenog- 
raphy, and t3Tpewriting. 

The number of children from each of the occupational groups 
pursuing each of the curricula is given in Table XXI for the entire high- 
school population. Separate data for the boys and girls are presented. 
For convenience, since the number taking either course is small, the 
one-year bookkeeping course and the one-year stenographic course are 
combined under the "one-year commercial course." A glance at the 
totals shows practically all the girls enrolled in four curricula, namely, the 
general, four-year conmiercial, four-year home economics, and two-year 
commercial. Likewise, almost 90 per cent of the boys are found in the 
general, scientific, four-year commercial, and four-year manual training 
courses. It is interesting to note the status of the classical course with 
its 67 boys and girls, a mere vestige that tells very little of its glorious 
past. This curriculiun has undoubtedly seen better days. Several of 
the short vocational courses have not, as yet at least, gripped the atten- 
tion of children of high-school age. With the other curricula offered 
it is clear that St. Louis is offering its children an enriched high-school 
curriculum. 

Let us see how the boys and girls representing the different social 
groups react to this diversity of curricular opportunity. A careful 
examination shows practically the same tendencies at work here as those 
discovered in Bridgeport and Mt. Vernon. The case is not quite so 
clear, perhaps, because the lines between the courses are not so plain. 
St. Louis has no curriculum that can be regarded strictly as college 
preparatory, unless it be the little-patronized classical course. Perhaps 
the general course and the scientific course come nearest to it. At 
least, they do not point out into industry. 

Among the girls the home economics course is apparently about 
equally popular with all the occupational groups, although some slight 
tendency toward a greater proportional representation in this course on 
the part of the non-labor groups is observable. This constitutes some 
evidence favorable to the contentions of certain critics of the courses 
offered in this field that they do not prepare for wage-earning. The 
four-year commercial course attracts the daughters of the manual 
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laborers more than the girls from other classes. But the most significant 
comparison is the one to be drawn between the general and the two-year 
commercial courses. In Table XXII this comparison is made. Here 
is given the percentage of the girls from each of the occupational groups 
found in these two curricula. On the one hand, professional service 
leads in the general course and takes last place in the two-year com- 
mercial course with 62.4 per cent and 5.9 per cent respectively of its 



TABLE XXn 

Percentage of Gulls from Each Occitpatignal Group Pursuing the General 

AND THE Two- Year Commercial Courses, St. Louis High 

Schools, All Classes, December, 1920 



Parental Occupation 


General Course 


Two- Year Commercial 
Course 


Professional service . . . / 


62.4 

54-5 
52.3 
SO. 7 
49-6 

47.8 
43 9 

- 32.9 
28.8 

27.0 

255 

255 

255 
250 

20.4 . 


59 
18.2 


Agricultural service 


Commercial service 


14.3 
II. 8 


Managerial service 


Proprietors 


II. 2 


Clerical service 


16. 1 


Public service 


16.7 
30.0 
22.4 


Printing trades 


Transportation service 


Artisan-proprietors 


25. 7 
35-2 
34 6 
Si-2 
34.0 
50.0 
43- 1 


Machine trades 


Buildinir trades 


Common labor 


Personal service 


Miners, lumber- workers, fishermen 

Miscellaneous trades 




All occupations 


44.1 


18. s 





representatives in the two courses. On the other hand, but 20.4 per 
cent of the girls whose fathers are engaged in the miscellaneous trades 
have chosen the first course; and 51.2 per cent of the daughters of 
common laborers are pursuing the second. The other groups fall in 
between these two extremes, with the non-labor groups inclining dis- 
proportionately toward the general course and the labor groups toward 
the two-year commercial course. Many other interesting observations 
will be made here by the careful reader. 

As in Bridgeport, the boys appear to be less influenced in their 
choice of courses than the girls by the social groups from which they 
come. An examination of Table XXI shows the labor groups somewhat 
better represented in the commercial and manual training courses than 
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the other groups, but only slightly so. This may mean that the outlook 
from the four courses, in which most of the boys are enrolled, is, after all, 
very much the same. The commercial course for the girls probably 
means preparation for a clerical position to be entered upon inmiediately 
after leaving school, whereas the same course taken by a boy may mean, 
particularly in the Middle West, college preparation. Data secured 
in response to the question about expectations following graduation 
suggest this conclusion. More evidence appears in Figure 15 in 



Common labor 
PeiBonal service 
Building trades 
Machine trades 
Transportation service 
Miscellaneous trades 
Public service 
Artisan-proprietors 
Agricultural service 
Printing trades 
Managerial service 
Commercial service 
Clerical service 
Proprietors 
Professional service 

All occupations 




(10.4) 



Fig. 15. — Showing the percentage of boys from each occupational group pursuing 
the two- and one-year vocational courses. St. Louis high schools (white). 

which is presented the percentage of the boys in each of the occupational 
classes registered in the one- and two-year vocational courses. Obviously 
these curricula do not point collegeward. Consequently, it is not sur- 
prising to see rather pronounced differences among the groups. Here is 
the already familiar order with common labor at one extreme, and 
professional service at the other. 

Before leaving the returns from St. Louis it will be worth while to 
examine with some care the social composition of the boys and girls 
to be found in two of the curricula registering but few students — the 
classical and fine arts courses. The first is distinctly reminiscent of 
the time when secondary education was avowedly selective in its 
character; and the second is one of the newer courses which is supposed 
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to rest on the possession of some special talent or is regarded as a prepara- 
tion for a life of leisure. The occupations of the fathers of the students 
(boys and girls combined) pursuing these two curricula are given in 
percentages in Table XXIII. Apparently the prestige of the classical 
course carries but little weight with the laboring classes. Note, on the 
other hand, the extraordinarily disproportionate representation of the 



TABLE XXni 

Percentage Distribxttign of the Occupatigns gf the Fathers of 67 Students 

Pursuing the Classical Course and 189 the Fine Arts Course 

IN the St. Louis High Schools, All Classes 



Parental Occupation 



Proprietors 

Professional service 

Managerial service 

Commercial service 

Clerical service 

Agricultural service 

Artisan-proprietors 

Building trades 

Machine trades 

Printing trades 

Miscellaneous trades 

Transportation service 

Public service 

Personal 3ervice 

Miners, lumbei -workers, fishermen 

Common labor 

Unknown 



Total. 



Classical Course 



IS-O 

31.3 
17.9 

8.9 

II. 9 



IS 

45 
30 

IS 



30 



IS 



100. o 



Fine Arts Course 



29.1 
II. 6 



22 
12 

S 
I, 

4 



2 

2 
8 
I 

7 



1.6 

3.7 

•S 
I.I 

2.1 

I.I 

I.I 



2.1 



lOO.O 



professionals. Almost one-third of these students come from this group 
which constitutes less than 9 per cent of the total high-school population. 
The fine arts course also is not a course for the children of labor, as is 
clearly seen. To what extent this is due to lack of talent is an 
unanswered question. But it is probable that the explanation is to be 
found in neither the presence nor the absence of talent, but in circum- 
stance. 

SEATTLE 

In the high schools of Seattle there are seven curricula, of which 
six are open to the girls and six to the boys, although practically no 
boys are found in one of them. They are all four-year courses with the 
opportunity for electives ranging all the way from seven to eighteen 
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credits* out of a total of thirty-two. In addition to a uniform require- 
ment for all courses of six credits in English and two credits in 
United States History and Civics, the seven curricula may be described 
as follows: 

I. The academic course emphasizes the traditional academic subjects 
and points toward the higher education, although each of the curricula 
offered may prepare for college, if the student exercises a little prudence 
in the choice of electives, because of the latitude in the entrance require- 
ments among the colleges of the West. This course includes five credits 
in mathematics, two in science, two in history besides the common 
requirement, four in one foreign language, and eleven electives. 

n. The general course is designed for those students who are not 
definitely decided on their educational future. Over one-half of the 
required number of credits are elective. The prescribed subjects are 
two credits in algebra, two in history, two in laboratory science, and 
eighteen electives. 

ni. The commercial course prepares for clerical positions and includes 
seventeen credits in the ordinary conmierdal subjects, allowing but 
seven elective credits. 

IV. The industrial arts course is really not so industrial as it sounds. 
But six credits in shopwork and mechanical drawing are required. 
The remainder of the course is composed of mathematics, history, 
laboratory science, and eleven elective credits. 

V. The home economics course includes two credits in mathematics; 
two in chemistry; six in food, clothing, and design; two in household 
management; and twelve electives. 

VI. The art and crafts course makes but a narrow appeal, although 
it does provide opportunity for the election of twelve credits. It 
prescribes two credits in mathematics, two in laboratory science, and 
eight in art or craft. 

VII. The music course likewise attracts but few students. It is 
composed of two credits in mathematics, two in history, four in foreign 
languages, two in science, six in music, and eight electives. 

The facts pertaining to the selection of curricula are presented in 
Table XXIV. The academic course is seen to be the most popular 
among both girls and boys. The number taking the art and crafts and 
fine arts courses is very small, almost negligible. A comparison with 
Bridgeport and St. Louis shows the commercial course to attract a much 
larger proportion of the girls in the East than in the West. Thus in 

' A credit here means a semester*s work in a particular subject. 
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Bridgeport 50.3 per cent <rf all the girls in the high school are enrolled 
in this course; while in St. Louis this percentage drops to 40.8; and in 
Seattle it drops still farther to 36.1. It is possible that this difference 
may be e^lained in terms oi reduced e]q)ectations of collie attendance 
on the part of girls in the East due to the practical absence of the great 
co-educational state universities commcm in the West. 

TABLE XXIV 

Selkction or Cuuucuia by Chiliiken ntou the Vauods OccupAtiONAi. Gxoups 

IN THE Seattle High Scqoou, All Classes 
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As m the other cities studied, the girls from the different occupational 
groups in the Seattle high schoob exhibit characteristic tendencies in 
the choice of curricula. This is brought out best in Table XXV, in 
which the probable distribution of one hundred girls from each of the 
groups over the six courses ofEered is given. The arningment of the 
table is based on the proportion to be found in the academic course. 
There is seen to be a distinct negative correlation between choice of the 
academic and choice of the commercial course. For example, fifty- 
eight out of every hundred of the girls whose fathers are engaged in the 
professional pursuits are registered in the former course, while but nine 
are taking the latter. On the other hand, among the daughters of public 
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servants, cbie fly polic emen and city firemen, but fourteen out of a 
hundred are to be foimcl m Lhti lurm(ii^ andTorty-six in the latter course. 
On the whole, the non-labor groups incline toward the academic and the 
labor groups toward the commercial course. The other courses appear 
to be almost equally attractive to both of these groups, although there is 
p>erhaps some slight observable disposition on the part of the girls whose 

TABLE XXV 

PsoBABLE Distribution of 100 Gikls from Each Occupational Group Over 
THE Six Courses Open to Girls in the Seattle High Schools, 

All Classes 



Parental Occupation 



Professional service 

Commercial service 

Proprietors 

Managerial service 

Printing trades 

Agricultural service 

Clerical service 

Miscellaneous trades 

Transportation service . . . 

Machme trades 

Artisan-proprietors 

Personal service 

Bmldings trades 

Miners, Itmiber-workers, 

fishermen 

Common labor 

Public service 

All occupations 



Academic 
Course 


General 
Course 


Com- 
mercial 
Course 


Home 
Econom- 
ics 
Course 


Art and 
Crafts 
Course 


Music 
Course 


58 
48 
46 

38 
37 
34 
31 
30 
29 

23 
22 

20 

20 

19 
18 

14 


22 
26 

24 
26 

41 
23 
30 

27 

IS 
26 

24 
39 
27 

40 

39 
26 


9 

IS 
21 

23 
17 
27 
25 
31 
42 
36 

43 

2S 

39 

33 
33 
46 


S 
8 

5 

9 

3 
12 

II 

II 

11 

10 

7 
16 

8 

8 
10 
10 


S 
3 
4 
4 
2 

4 

3 

I 

3 
4 
3 


I 

I 
I 


S 


I 






2 


2 


36 


26 


26 


8 


4 





ToUl 



IOC 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 
100 
100 

100 



fathers are engaged in manual labor to choose the general course in 
disproportionate numbers. This, in all probability, is due to greater 
uncertainty about the future on the part of these students. It is 
interesting to note here, as in St. Louis, the failure of the home eco- 
nomics course to make any large appeal to the daughters of laborers. 
It seems that, for various reasons, these girls are interested primarily 
in courses that relate rather definitely to wage-earning. 

Table XXVI, showing the probable distribution of one hundred 
boys from each occupational group over the five curricula open to boys, 
is arranged on the same principle as the table immediately previous giving 
similar facts for the girls. The two curricula to be contrasted here are 
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the academic and general courses. The hrst draws especially from the 
non-labor groups, with professional service leading, while the students 
choosing the second come in larger proportion from the labor groups. 
The contrast is not so pronounced as among the girls, but it is sufficiently 
marked to be significant. It is surprising, perhaps, that there are no 

TABLE XXVI 

Probable Distribution of ioo Boys from Each Occupational Group Over the 
Five Curricula Open to Boys in the Seattle High Schools, 

All Classes 



Parental Occupation 


Academic 
Course 


General 
Course 


Industrial 

Arts 

Course 


Com- 
mercial 
Course 


Art and 
Crafts 
Course 


Total 


Professional service 

Proprietors 


59 
57 
53 
52 
49 
47 
43 
43 
43 
35 
34 
31 

29 

29 
27 

17 


24 
29 
27 
30 

31 
35 
39 
36 
37 
34 
36 
37 
36 
29 
51 

35 


II 

7 
10 

9 
II 

8 
4 

14 
10 

23 
16 

9 

19 
20 

3 
24 


6 

7 
10 

9 

9 
10 

14 

7 
10 

6 

12 

23 

15 
22 

19 
24 


• •••«- • • 

2 
2 

I 


100 
100 


Commercial service 

Clerical service 


IOO 

100 


Managerial service 

Agncultural service 

Miscellaneous trades. 

Printing trades 


100 
100 
100 
100 


Transportation service 

Machme trades 


100 

100 


Artisan-proprietors 

Public service 


100 

100 


Building trades 

Personu service 


100 

100 


Cf^mmon lahor. 


100 


Miners, lumber-workers, 
fiahermen 


100 






All occupations 


47 


32 


11 


10 




100 



clear tendencies shown in the choice of the two vocational curricula — 
the industrial arts and commerical courses. It is true that certain of the 
labor groups are much better represented in these curricula than any of 
the non-labor groups. On the other hand, some of the labor groups 
have very poor representation. It should be borne in mind, however, 
that none of these Seattle curricula points exclusively toward industry 
or commerce and away from college. 

CONCLUSION 

Certain conclusions stand out very clearly in the light of this analysis 
of practice in the several cities studied. The children coming into the 
public high school from the different occupational groups exhibit differ- 
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ent tendencies in their election of curricula. Those occupations that 
have relatively poor representation in the high school patronize the 
"practical" courses, the courses which point outward toward wage- 
earning rather than upward toward higher education. The lower the 
grade of occupation, the stronger this tendency manifests itself. The 
girls are apparently influenced in larger measure than the boys by the 
occupational status of the parent. 



CHAPTER IX 

PARENTAL OCCUPATION AND EXPECTATIONS FOLLOWING 

GRADUATION 

Closely related to a student's choice of curricula are his expectations 
following graduation, since presumably the various curricula are organ- 
ized around different objectives. This relation, however, is not always 
sustained in individual cases. Many instances can be found of students 
pursuing the college preparatory curricula who do not expect to attend 
college. And one would not have to seek far to find children enrolled in 
the commercial course who are not planning to enter into clerical work. 
Consequently it will be of interest to make a study of the relation 
between parental occupation and expectations following graduation 
from high school as a supplement to the material presented in the 
immediately previous chapter. 

In each of the four cities studied this question was asked of each 
student: "What do you intend to do following graduation from high 
school ? " There were, of course, a few students in each high school who 
reported that they did not intend to complete the course. In tabulating 
the data their intentions on leaving the high school were accepted in 
lieu of the usual statement of expectations following graduation. 

iut of what value are the responses to this question ? May they be 
regarded as possessing any measure of truth ? Certainly, as indices of 
what these students are actually going to do after graduation, they 
are far from satisfactory. In considering their future prospects, these 
young people in all probability err on the side of optimism, as most 
people would. Many of those who, in their Freshman year, speak with 
some confidence of their intentions to attend college or imiversity after 
graduation from high school will never complete the high-school course, 
let alone grace the halls of an institution of higher learning. On the 
other hand, there will probably be some whose plans to attend college 
will crystallize only toward the end of their stay in the secondary school. 
It is not maintained, therefore, that these responses have a great deal 
of objective validity; but it is believed that group-differences, to the 
degree they are revealed here, have significance. I It seems likely that 
the optimistic bias would be exhibited equally by the various groups, 
or at least that the bias, in so far as it exists in wying measure among 
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the groups, would tend to minimize rather than exaggerate the differences 
that actually exist. 

Since the expectations of the two sexes following graduation are 
somewhat different, the presentation divides itself into two parts, the 
one dealing with the girls, and the other with the boys. The order 
of treatment will be as just indicated. 

EXPECTATIONS OF THE GIRLS 

For purposes of tabulation, the various activities into which the 
girls expect to go are classified under twelve headings, namely, college 
or university, normal school, business college, other school, professional 
service, clerical service, commercial service, industrial service, home, 
travel, work, and undecided. *The meaning of each of these is clear 
with the possible exception of the eleventh, work. In some cases the 
response was the very general statement that the student intended to 
go to work after leaving the high school. The kind of work was not 
specified. Cases of this type are included under this category. 

The gross data for the four cities are given in Table XXVII. Accord- 
ing to this table, the largest group, 36.5 per cent of the entire number, 
are intending to go to college. Over 13 per cent are going to normal 
school, business college, or other higher schools. Of those who do not 
plan to continue their education, by far the largest number, practically 
one-fourth of the total, are going into the clerical occupations. About 
5 per cent will engage in professional service, chiefly nursing and teach- 
ing. Very few are looking toward either the commercial or industrial 
occupations. Practically none are looking forward to travel. Perhaps 
the most interesting fact in the table is the number expecting to remain 
at home. Only 82 of the 9,286 girls reporting have their eyes on the 
domestic life, according to their own statements. Of course these 
returns should not be taken too seriously, since at this particular point 
the question about expectations is a rather personal one. Although 
there were a few girls who state very frankly that they expect to **get 
married," the ordinary high-school girl has a natural reluctance about 
exhibiting too much certainty about a very uncertain matter. Neverthe- 
less, it is apparent that the great majority of the girls of this generation 
are looking forward to an active life in the world of affairs after leaving 
the high school. Apparently they are not so domestic as were their 
mothers and grandmothers. In addition to these statements of specific 
expectations, a small group merely report that they are going to work, 
and 14.4 per cent are undecided. In conclusion, the general observation 
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may be made that in these high schools the attention of the girl students 
is rather strongly directed toward a continued education, and especially 
toward the college. 



TABLE XXVn 

Expectations Following Graduation of 9,286 Gulls in the High Schools of 

Bridgeport, Mt. Vernon, St. Louis, and Seattle 



Expectations Following 
Graduation 



College 

NonniEd school 

Business college 

Other school 

Professional service 
Commercial service 

Clerical service 

Industrial service . . 

Home 

Travel 

Work 

Undecided 



Total 



Bridge- 
port 



241 

294 
16 

25 
39 



443 
2 

I 



27 
132 



1,220 



Mt. 
Vernon 



186 

4 

49 

34 

25 
6 

136 



2 
70 



516 



St. Louis 



1,340 
146 
166 

. 63 

197 

10 

1,208 

21 
64 

3 
171 

589 



3,978 



Seattle 



1,624 

81 

247 

lOI 

217 

522 
12 

13 

5 
201 

549 



3,572 



Total 



3,391 
525 
478 
223 

478 
16 

2,309 

35 
82 

8 

401 

1,340 



9,286 



Per- 
centage 



36 
5 

5 

2 

5 
24 



4 
14 



5 

7 

I 

4 

I 

2 

9 

4 

9 
I 

3 

4 



100. o 



If the returns from the various cities are examined and compared, 
some interesting differences are noted. Bridgeport and Seattle represent 
the two extremes. In the former but 19.4 per cent of the girls are 
intending to go to college as compared with 45.5 per cent in the latter. 
The other side of this comparison is found in the proportion expecting 
to enter the clerical occupations. In Bridgeport this proportion mounts 
to 36.3 per cent, while in Seattle it falls to but 14.6 per cent. These 
differences are probably to be explained in terms of population and 
geography. As contrasted with Seattle, the population of Bridgeport 
is predominantly industrial and largely of the new immigration. Also 
the tradition of a higher education for women is not so strong in the 
East as in the West. The presence of a great state imiversity, the 
University of Washington, is another important factor in explaining the 
strong college tendency among the girls of the Seattle high schools. 

The table also shows considerable variation in the proportion of 
students looking toward the normal school. In Bridgeport 24 p)er cent 
of the girls are planning to attend teacher-training institutions. In 
Mt. Vernon, on the other hand, this proportion falls to .8 per cent; 
and in Seattle and St. Louis it is but 2.3 and 3.7 per cents resp)ectively. 
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This large number in Bridgeport intending to enter the normal school 
probably explains in some measure the small proportion planning to enter 
college. The presence of a city normal school in Bridgeport is an 
important factor in accoimting for this situation, although the Harris 
Teachers' College of St. Louis does not seem to have a similar effect 
there. Another matter worthy of comment in this connection is the 
small number of students outside of Bridgeport thinking about entering 
teacher-training institutions. Clearly these cities are not producing 
their own future teachers. 
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Fig. 16. — Showing the percentage of girl students in each of the high-school 
years intending either to go to college or to enter clerical service following graduation. 
Data from 9,286 girls in the high schools of Bridgeport, Mt. Vernon, St. Louis, and 
Seattle. 



The characteristic differences in the intentions exhibited by the 
students in the four years of the high school are shown graphicaUy in 
Figure 16 in which the percentage of girls in each year expecting to go to 
college is compared with the corresponding percentage for those planning 
to enter the clerical occupations. The proportion looking toward the 
college begins at 28.5 per cent in the Freshman year and rises to 45.8 
per cent in the Senior year. The clerical service shows just the reverse 
tendency. In the first year of the high school there are actually more 
girls expecting to engage in clerical work on leaving high school than 
there are preparing for college, 30.4 as against 28.5 per cent, to be exact. 
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This proportion, however, falls rapidly, as the other rises, and in the 
last year of the high school it is reduced to 14.3 per cent. This is an 
excellent exhibition of the strength of the college-preparatory tradition 
in the public high school. It is to be explained in terms of both elimina- 
tion and adaptation. 

We come nowto the more important part of the study — that pertaining 
to the parental occupation. A detailed table showing the complete 
distribution of the girls from each occupational group will not be given, 

TABLE XXVm 

Percentage of Gntig fkom Each Occupational Group Intending to Go to 
College, EfhxR Formal School, or Engage in Clerical Work on Leav- 
ing High School. Data from 9,286 Students in Bridgeport, Mt. Vernon, 
St. Louis, and Seattle 



Parental Occupation 

Proprietors 

Professional service 

Managerial service 

Commercial service 

Clerical service 

Ag^cultural service 

Artisan-proprietors 

Building trades 

Machine trades 

Printing trades 

Miscellaneous trades 

Transportation service 

Public service 

Personal service 

Miners, lumber-workers, fishermen 
Conmion labor 

All occupations 



College 



49-4 
61.8 
41. 1 

47.1 

33-3 
33.6 

23.9 

17.3 
19.0 

33 o 

13s 
23.1 
21.3 
18.6 

25. 5 
14.6 



36. S 



Normal School 



45 
4.0 

6.1 

3-4 
6.0 

7.1 
6.1 

54 
8.9 



8.7 

6.2 

9.8 

6.4 


4.3 



57 



Clerical Service 



12.0 

7.7 
19.9 

17.3 
27.4 

21.8 

36.9 
35. 7 

40.3 
26.0 

45. 9 
30.8 

32.3 
37.1 
29.8 
50.0 



24.9 



since it would contribute nothing of consequence that cannot be presented 
in a more simplified form. The percentage of students intending to 
pursue each of the three more important lines of activity is presented 
for each set of occupations in Table XXVIII. It shows that 49.4 per 
cent of the girls whose fathers or guardians are occupied as proprietors 
are expecting to attend college, 4.5 per cent to go to normal school, and 
12.0 per cent to enter the clerical service following graduation from 
high school. The remaining 34.1 per cent, not included in this table, 
are distributed over the other nine activities. Tremendous differences 
among the occupational groups are observed. The percentage intending 
to go to college ranges all the way from 61.8 for professional service to 
13.5 for the miscellaneous trades. In the main, the labor groups are 
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low and the non-labor groups high in the frequency of college expecta- 
tions. The reverse is true with respect to the proportion planning to 
enter the clerical occupations. Note the range from 7.7 per cent for 
professional service to 50.0 per cent for common labor. The normal 
school apparently is attracting the attention of students from the various 
occupations impartially. In no single g -oup do we find any marked 
tendency toward teacher-training institutions. 

Special attention is directed in Table XXDC to the composition of 
that group of girls in the high school who are intending to go to college. 

TABLE XXIX 

Percentage Distribution of the Occupations of the Fathers or Guardians 
O' 3,391 Girls in All Four High-School Years and of 688 Girls in the 
Senior Year Who Are Intending to Go to College. Bridgeport, Mt. 
Vernon, St. Louis, and Seattle 



Parental Occupation 

Proprietors 

Professional service , 

Managerial service 

Commercial service 

Clerical service 

Agricultural service 

Artisan-proprietors 

Building trades 

Machine trades 

Printing trades 

Miscellaneous trades 

Transportation service 

Public service 

Personal service 

Miners, lumber-workers, fishermen 

Common labor 

Unknown , 

Total 



All Four Years 



24.6 
156 
19.0 
II. 8 

5-7 
2.4 
2.7 

3-7 
3.8 
i.o 
1.4 

3-3 
1.0 

.8 

.3 

S 

2.4 



lOO.O 



Senior Year 



24.4 

17.7 
20.3 

12.2 

5.4 

2.1 
2.6 

3.3 
2.9 

.6 

1.2 
2.6 

.3 
1.0 

.3 

.3 
2.8 



100. o 



One-half of the table gives m percentages the occupations of the fathers 
or guardians of the entire number of girls in all four years of the high 
school who are looking toward college; the other gives similar data 
for this particular group in the Senior year. It will be seen at once 
that these girls come from a very restricted section of the population. 
Five occupational groups (proprietors, professional service, managerial 
service, commercial service, and clerical service) include 76.7 per cent 
of all the girls expecting to enter college. In an earlier chapter it was 
observed that these five groups accounted for but 71.5 per cent of all 
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the students in the Senior year. Thus the group of girls going to college, 
enrolled in all four years, shows a considerably higher degree of selection 
than the complete registration of the Senior year. Relatively speaking, 
the daughters of the laboring classes do not look forward to the higher 
education. 

Furthermore, the second half of this table makes it clear that this 
selection continues to operate from year to year with the result that 
exactly 80 per cent of the girls in the last year of the high school who 
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Fig. 17. — Showing by percentages the occupations of the fathers or guardians 
of 688 girls in the Senior year of the high school who are intending to go to college. 
Bridgeport, Mt. Vernon, St. Louis, and Seattle. 

are planning to go to college come from the five groups just named. 
These facts are presented graphically in Figure 17. If the artisan- 
proprietors and agricultural service be set aside as not strictly labor 
groups, the contribution of the laboring classes is reduced to but 12.5 per 
cent, and it seems altogether probable in the light of evidence already 
presented that this representation of labor will be further reduced when 
the roll is called in the Freshman year of college. These statements on 
the part of high-school Seniors are in some cases certainly no more than 
expressions of desire which will have to give way before the facts of life. 
One other relation should be examined before passing to an anal3rsb 
of the expectations of the high-school boys. It is the relation between 
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the occupational groups in the different years of the high school. And 
for purposes of economy a comparison will be made between but two 
of the groups, the professional service and the machine trades. The 
former represents the tendency among the non-labor, while the latter 
is typical of the labor groups. The comparison is drawn in Figure i8. 
In the Freshman year the widest differences are noted. Here 58.5 per 
cent of the girls from professional homes are intending to go to college. 
All the forces of home and tradition are pointing them in that direction. 
It is a question that is settled for them. They do not have to think 
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Fig. 18. — Showing for each of two occupational groups the percentage of girls in 
each year of the high school intending to go to college. Bridgeport, Mt. Vernon, 
St. Louis, and Seattle. 

about it. On the other hand, of the girls in this first year whose fathers 
are engaged in the machine trades, only 13.7 per cent are looking toward 
the college. As we pass up through the years, we see the proportion 
going to college increasing for each group, until in the Senior year, the 
percentage is 67.8 for the one, and 29.0 for the other. The increase for 
the machine trades is the larger. This is, in all probability, to be 
explained through the strong college-preparatory tradition which the 
student encounters in the high school, as well as through greater elimina- 
tion among those ndintending to go on to college. 

EXPECTATIONS OF THE BOYS 

Naturally the classification of activities for the boys, though fimda- 
mentally the same as that used for the girls, has its characteristic 
featiures. " Normal school '' and " home " are eliminated, and in addition 
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to the remaining categories of the previous classification, "agriculture/' 
"transportation service/' and "public service" are included. Under 
these thirteen headings it was foimd possible to group the expectations 
of all the boys. 

TABLE XXX 

Expectations Following Graduation of 7,979 Boys m the High Schools op 

Bridgeport, Mt. Vernon, St. Louis, and Seattle 



Expectations Following 
Graduation 



College 

Business college 

Other school 

Professional service. . . 
Commercial service . . . 

Clerical service 

Industrial service 

Transportation service 

Public service 

Agriculture 

Travel 

Work 

Undecided 



Total, 



Bridgeport 



655 

9 
40 

II 

32 

33 

33 



2 
I 



47 
174 



i»037 



Mt. 
Vernon 



340 
6 

15 

7 
27 

46 
29 



27 
71 



568 



St. Louis 



1,822 

17 
80 

37 
114 

196 

92 

II 

3 

13 

2 

598 
574 



3,559 



Seattie 



1,796 
27 

59 

24 

. 89 

44 

lOI 

5 
8 

12 

7 
168 

475 



2,815 



ToUl 



4,613 

59 
194 

79 
262 

319 

255 
16 

13 
26 

9 
840 

1,294 



7,979 



Per- 
centage 



57.8 
.8 

2.4 
i.o 

3-3 
4.0 

3.2 
.2 
.2 

.3 
.1 

10. s 
16.2 



lOO.O 



Table XXX shows the college tradition to be much stronger among 
the boys in these four cities than among the girls. Of all the boys in 
high school, 57.8 per cent are intending to go to college, according to 
their own statements. No other line of activity is attracting a suffi- 
ciently large number to be worthy of comment. Slightly over 16 per cent 
are "undecided" and 10.5 per cent are just -going to "work," but these 
categories are so general as to make it unnecessary to qualify the preced- 
ing statement. 

An examination of the facts for the different cities shows no such 
variation here as was found for the girls. In each city over one-half of 
the boys are looking toward the college. If Bridgeport and Seattle are 
compared, it is discovered that the percentages of such boys in the high 
schools of the two cities are almost identical, being 63.2 and 63.8 respec- 
tively. It will be remembered that the corresponding percentages for 
the girls were 19.4 and 45.5. These figures are illustrative of a tendency 
noted at several points in this study, namely, that the girls appear to 
represent the social class from which they come more than do the boys. 
The industrial and immigrant character of the Bridgeport population 
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provides little stimulus towaxd a college education. The boys break 
over, the girls conform. 

These differences between the boys and the girls are brought out 
more clearly in Figure 19. From the first year to the last over 20 per 
cent more boys than girls are expecting to enter college. This does not, 
of course, mean that all these boys will eventually go to college, but it 
does indicate that they regard college preparation as a very good 
explanation of their registration in the high school. So far as the boys 
are concerned, it seems that the public high school is predominantly 
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Fig. 19. — Showing the percentage of girls and the percentage of boys in each 
year of the high school intending to go to college. Bridgeport, Mt. Vernon, St. Louis, 
and Seattle. 



a college-preparatory institution in spirit, in spite of all the concessions 
made to the practical needs of those whose education must end with 
the high school. This is not so true of the girls, because there is one 
curriculum in the high school which is very popular among them and 
which does point quite definitely to something besides the college — ^and 
that is the commercial course. Nothing comparable to it for the boys 
is to be found in the ordinary high school. 

Passing to a consideration of the relation between parental occupa- 
tion and expectations following graduation, we shall merely call attention 
to the proportion from each group expecting to go to college. An 
examination of the detailed distribution is of little significance. These 
facts are given in Table XXXI. A minute exposition of this table is 
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unnecessary, since the results are much the same as those ahready dis- 
cussed for the ^Is. This difference alone should be noted, that the 
boys from the laboring classes exhibit a relatively stronger college 
tendency than do the girls. There is slight tendency for them to follow 
in the footsteps of their fathers. Most of them look on the high school 
as a means of lifting themselves out of the class into which they were 

bom. 

TABLE XXXI 

Number and Percentage ov Boys from Each Occupational Group Intending 
TO Go TO College after Graduation from High School in Bridge- 
port, Mt. Vernon, St. Louis, and Seattle, All Classes 



Parental Occupation 

Proprietors 

Professional service 

Managerial service 

Commercial service 

Clerical service 

Agricultural service 

Artisan-proprietors 

Building trades 

Machine trades 

Printing trades 

Miscellaneous trades 

Transportation service 

Public service 

Personal service 

Miners, lumber-workers, fishermen 

Conmion labor 

Unknown 

Total 




Percentage 



66.4 

77.3 

63 -9 
64.6 

55 -4 
59-6 

47.1 
40.8 
47.6 

40.7 
38.8 
46.0 

35.8 

39 8 
15.8 

25.8 
44.3 



57.8 



That there are, after all, important differences among the groups 
is shown in Figure 20, which presents for the boys the same comparison 
made for the girls in Figure 18. The percentages from both the profes- 
sional service and the machine trades, in each year of the high school 
intending to go to college, are given. Large differences exist, but not 
so large as for the girls. 

STUDENTS NOT EXPECTING TO COBiPLETE THE HIGH-SCHOOL COURSE 

As intimated at the beginning of this chapter, a few students were 
found who did not expect to complete the high-school course. It will 
be of interest to see from what elements in the population they come. 
Since the number in the three upper years is practically negligible, we 
shall confine our attention to the Freshman year. 
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Of the 6,782 students in the first year of the high schools in the four 
cities, only 451 expressed any doubt about their prospects of completing 
the course. Undoubtedly, many others were imcertain about the matter 
but failed to give expression to this imcertainty. The social composition 
of this group of children is given in Table XXXII. The first part of the 
table presents the actual distribution of the 451 students over the several 
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Fig. 30. — Showing for each of two occupational groups the percentage of boys in 
each year of the high school intending to go to college. Bridgeport, Mt Vernon. 
St. Louis, and Seattle. 

occupational groups; the second, the percentage of the children from 
each of the groups who do not expect to complete the course. For 
purposes of comparison, this latter part of the table is the more significant. 
In the main, it shows the order already familiar to the reader. The 
children whose fathers are engaged in the professional occupations 
exhibit the least uncertainty about their stay in the high school. Only 
3.3 per cent of them do not expect to complete the course. The children 
of common laborers, on the other hand, show the greatest imcertainty. 
Exactly 20 per cent, or one in every five, are doubtful about remaining 
until graduation. The other groups fall in between these two extremes, 
with the laboring classes occupying the less favorable positions. Because 
of the small number of cases involved in some of the groups, too much 
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weight should not be attached to their records. The unfavorable 
showing of the printing trades, for example, is probably to be explained 
in this way. Likewise, the relatively favorable position of personal 



TABLE XXXn 

Occupations of the Fathers or Guardians of 451 Students in the First Year 
OF THE High School Who Do Not Expect to Complete the Course, and 
THE Percentage from Each Occupational Group Not Expecting to Com- 
plete THE Course. Data from 6,783 Freshmen in the High Schools of 
Bridgeport, Mt. Vernon, St. Louis, and Seattle 



Parental Occupation 

Proprietors 

Professional service 

Managerial service 

Commercial service 

Clerical service 

Agricultural service 

Artisan-proprietors 

Buildmg trades 

Machine trades. 

Printing trades 

Miscellaneous trades. 

Transportation service 

Public service 

Personal service 

Miners, lumber-workers, fishermen 

Common labor 

Unknown 

All occupations 




Percentage 



3.6 

3-3 
4.6 

3.8 
6.0 

10.5 

4.7 
13.0 

6.2 
13.0 

8.0 

9.0 

U.I 

6.3 
16. 1 

30. o 
^3-3 



6.6 



service would probably not be maintained in the face of more adequate 
data. On the whole, the evidence here supports the conclusions derived 
from the study of expectations following graduation. 



CHAPTER X 
THE PUBLIC fflGH SCHOOL AND THE CULTURAL LEVEL 

All that has been said m the previous chapters about parental \ 
occupations has a very direct bearing on the relation of the public high ( 14^0^-- 
school to the various social and cultural levels within a community. ) 
All the evidence presented indicates that the high school is, in the main, ^ww^^ 
serving the occupational groups representative of the upper social strata. \^ ijlL- 
This seems to be true even in those cities where the proportion of children ^^ 
of high-school age attending the pubUc secondary school is relatively 
large. Of course, the writer is quite conscious of the fact that social 
lines do not follow ri^dly the occupational divisions, but he is firmly 
convinced that, within limits, the occupation is an immensely important, 
if not a decisive, factor in determining social status. One does not 
canvass the ranks of manual labor while seeking out the select "Four 
Hundred" of urban society. To be sure, individuals occasionally break 
the bonds of an occupation without leaving it, but such cases are rare. 
Also, family connections and inheritance may set aside or shift the 
incidence of the decrees of occupation, as manifested in economic ^wer, 
social prestige, and cultural advantages. These, however, are not the 
rule. Thus far, the study shows the high school drawing its population ^ 
from the higher cultural levels. 

It is the purpose of this chapter to display an additional bit of "^ 
evidence pointing in the same direction. In Bridgeport and Mt. Vernon, 
each high-school student was asked if there was a telephone in his home 
or the home in which he lived. This same question was asked the chil- 
dren in the compulsory continuation classes and the trade school in Bridge- 
port, as weU as the pupils of the Mt. Vernon sixth grade. Returns on 
this item were not received from the students attending the Bridgeport 
Evening High School. 

Obviously, the possession of a telephone is not an adequate index 
of cultural level. The resulting dichotomous classification of people 
makes of modem society an entirely too simple affair. It divides people 
into two hard and fast divisions — those who have telephones and those 
who have not. Clearly this is an over-simplification. It reminds us of 
the much-advertised classification of all men into two classes — the 
exploited and the exploiters. As useful as this may be for political 
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purposes, and as true as it may be as a description of certain 
aspects of modem society, it does not give a truthful picture of people 
who, as a rule, are neither black nor white, but, on examination, 
are foimd to represent varying shades of gray. 

Also, the possession of a telephone is not an infallible index of 
cultural level; some occupations demand a telephone in the home, 
others may require that it be absent. Undoubtedly, many persons do 
not have telephones in their homes who are living on a relatively high 
cultural plane and it is certain that the reverse is equally true. Yet, 
it must be admitted that the telephone is one of the many elements 
going to make up the cultured home. The correlation is not perfect, 
but it is positive. 

An ideal investigation would have included returns on many other 
items, such as the number and character of books, magazines, and 
newspapers in the home, various other material possessions indicating 
comfort and taste, the character of the conversation, the interest in 
music and art, and a host of other things that are already in the reader's 
mind. But obviously, this ideal was not attainable in a study boimded 
by the ordinary limitations of investigation. A thorough investigation 
along lines here suggested of the cultural level and the standard of living 
of the homes from which high-school students come should make a 
valuable contribution toward the imderstanding of the problems which 
public secondary education is facing in this coimtry. 

The significance of the telephone, at least, as an index of general 
social and educational advancement, is shown in an impressive fashion 
in Figure 21. The data for this diagram are taken from the 191 7 
report of the Federal Census on Telephones, and An Index Number for 
State School Systems, by Ayres. The states, including the District of 
Columbia, were first arranged in order of their achievements in secondary 
education as measured by the percentage of the total school attendance 
credited to the high school in 19 18. They were then grouped into five 
groups of ten states each, except the last, in which there are but nine. 
And finally, the number of telephones per thousand inhabitants was 
averaged for each of these groups of states. This figure forms the basis 
for the construction of the bars in the diagram. 

It is dear that some relation between high-school attendance and 
the ratio of telephones to the population does exist. For the ten 
states ranking highest in the proportion of children attending high 
school, the average number of telephones per thousand inhabitants is 
145, while the corresponding figure for the nine states ranking lowest in 
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this respect is but 41. The relation, however, is not pronounced among 
the states at the upper end of this distribution. The first ten exceed 
the record of the second ten by two points only; and there is much 
overlapping between these two groups if the facts for individual states 
are examined. For the remainder of the distribution, on the other 
hand, there is relatively little overlapping, and the difference from group 
to group is marked. Of course, no claim is advanced that there is any 
large and direct causal relation between the number of telephones in a 

Gal., Wash., Kan., Vt., N.H., Mc, 
Mass., Nev., D.C., Iowa (x45) 

Wis., Ore., Neb., Colo., S.D., 
Minn., Idaho, Ind., N.Y., Ohio (143) 

Mich., N.J., Conn., Mont., R.I. 

Mo., ni., Utah, Del., Pa. (xz8) 

Wyo., N.D., Okla., Ariz., Md., 

Va., Tex., W.Va.. La., Ky. (73) 

Fla., N.M., Ala., Ga., N.C., 
Tcnn., Ark., Miss., S.C. (41) 

Fig. 21. — Showing the average number of telephones per 1,000 inhabitants in 
five groups of states in 191 7,' arranged in order of the percentage that high-school 
attendance was of total public-school attendance in 19 18.' 

« Bureau of the Census, Census of Electrical Industries, 19x7, "Telephones," p. aa. 

■ L. P. Ayres, An Index Number for Slate School Systems, p. 37. 
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community and the attendance at high school. The one is certainly 
not the cause of the other. The installation of a telephone in a particular 
home will not, in some mysterious way, start the children of high-school 
age off to high school the following morning, if they have not been attend- 
ing. It is much more likely that the two phenomena are both the 
effects of a common cause. 

BRIDGEPORT 

In the city of Bridgeport there are 115 telephones for every thousand 
inhabitants. This is only a moderate record, since the number ranges 
in American cities from about 50 to 250. A more serviceable figure for 
the purposes of this study is the number of telephones in residences alone. 
On March 31, 192 1, there were 8,302 such telephones. Assuming that 
the average family in Bridgeport consists of approximately five persons, 
there were probably about 30,000 families in the city at the time the 
data for this study were collected. In other words, telephones are to 
be found in about 28 per cent of the homes. 

The percentage of children in the high school, the trade school, 
and the compulsory continuation classes, in whose homes there are 
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telephones, is graphically presented in Figure 22. The children in the 
high school exhibit one extreme and those in the continuation classes 
the other; and the difference is indeed large. Among the former, 
telephones are in almost 50 per cent of the homes, while in the latter 

High school (40-5) 

Trade school (Z9«5) 

Continuation classes (7.x) 

Fig. 22. — Showing the percentage of children in the high school, the trade school, 
and the compulsory continuation classes in whose homes there are telephones. Data 
from 2,531, from 198, and from 421 cases respectively. Bridgeport, February and 
March, 192 1. 

• 

this percentage drops to approximately 7. The former is far above, 
and the latter far below the percentage for the entire city, as given 
above. The students in the trade school constitute an intermediate 
group, although here the percentage with telephones is somewhat smaller 
than for the population as a whole. Clearly the high-school population 
is a socially favored group as measured by this single criterion of culture. 

Senior (60.3) 

Junior (57.2) 

Sophomore (50.1) 

Freshman (39-7) 

Fig. 23. — Showing the percentage of students in each year of the Bridgeport 
High School in whose homes there are telephones. March, 192 1. 

A study of the four high-school years reveals the continued operation 
of this selective tendency. An inspection of Figure 23 shows this to be 
true. Here is given the percentage of students in each of the years or 
grades in whose homes there are telephones. This advances from 39.7 
per cent in the Freshman to 60.3 in the Senior year — an impressive 
advance. A word of caution, however, should be thrown out here in 
making an interpretation of the facts as presented. It seems probable 
that there are two influences working toward the same end. On the 
one hand, there is the selective factor. A disproportionately large 
number of those eliminated from high school come from homes in which 
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there never have been and never will be telephones. On the other 
hand, the thought is worthy of consideration that continuation in high 
school may be a factor working for the installation of a telephone in 
the home. The social tone of the school and the associations formed 
probably cause these adolescents to bring pressure to bear on the parents 
favoring^ an expenditure for this purpose. There are many reasons why 
boys and girls of high-school age, particularly, should want telephones 
in their homes. Of course this factor operates outside, as well as 
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Fig. 24.— Showing the percentage of girls in each of three curricula in the Bridge- 
port High School in whose homes there are telephones. Data from 271, 376, and 715 
cases respectively. March, 192 1. 
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Fig. 25. — Showing the percentage of boys in each of five curricula in the Bridge- 
port High School in whose homes there are telephones. Data from 397, 562, 24, 141, 
and 45 cases respectively. March, 192 1. 

inside, the high school, but the social life of the school conceivably 
accentuates it. At any rate, the difference from year to year is signifi- 
cant. 

In view of the findings already discussed, bearing on the relation 
of parental occupation to choice of curricula, there is a natural expecta- 
tion that the percentage of students coining from homes with telephones 
varies with the courses. And this is exactly the case, as shown in 
Figure 24 and Figure 25. In the former are presented the facts for the 
girls, and in the latter for the boys. The girls in the college course 
appear to be the most highly selected group. Almost three-fourths of 
these students have telephones in their homes. The boys in the same 
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course show no such measure of selection, although for them, the per- 
centage havmg telephones is larger than in any other group of boys. 
The difference found here between the two sexes confirms the conclusions 
drawn in an earUer chapter that class lines are more closely drawn 
among the girls than among the boys. At the other extreme, as might 
be expected, is the commercial course for the girls and the industrial 
arts course for the boys, with 37.5 per cent and 28.9 per cent respectively 
of the students pursuing the two courses having telephones in their 
homes. The boys in the commercial course have about the same record 
as the girls. The general course is somewhat above the average, the 
scientific course only slightly so. Likewise, the normal course seems 
to attract a constituency that is just about on a level with the high-school 
population as a whole with respect to this single item of information. All 
these facts constitute corroborative evidence of the socially selective 
character of the various curricula offered in the Bridgeport High School. 

MT. VERNON 

It has already been pointed out that the population of Mt. Vernon, 
since it is a suburb of New York City, is somewhat selective. In large 
measure, it is a middle-class residential cortmiunity. Consequently, the 
ratio of telephones to the population is considerably higher than in 
Bridgeport and somewhat higher than in most American cities. 

Since data from the sixth grade are available, the contribution of 
Mt. Vernon to this part of the study has peculiar interest. While it 
is admitted that the pupils of the sixth grade are the product of a certain 
measure of selection, they do give a fairly reliable cross-section of the 
population of the city. Figure 26 is based on the percentage of children 
in each grade, for which data are available, in whose homes there are 
telephones. This percentage in the sixth grade is 44, and rises to 87.5 
in the last year of the high school. Although operating at a higher level, 
due to certain general differences between the two cities noted in the 
previous paragraph, the same tendencies appear here as in Bridgeport. 
From the sixth to the twelfth grade there is a constant increase in the 
proportion of children coming from homes having telephones. The 
curve rises somewhat more rapidly between the Freshman and Sopho- 
more years of the high schools than in any other interval. Whether 
this is a chance feature of the curve tliat might disappear with data from 
a larger number of cases, or to be explained in terms of especially rapid 
elimination between the first and second high-school years, it is impossible 
to speak with assurance. Conceivably it might be accounted for through 
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the operation of some other factor, such as the mfluence of high-school 
attendance on the installation of a telephone in the home. As a matter 
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Fig. 36. — Showing for each grade from the sixth to the Senior year of the high 
school the percentage of children in whose homes there are telephones. No data for 
the seventh and eighth grades. Mt. Vernon, May, 1921. 

of fact, an examination of the enrolments in the different grades does 
indicate that the elimination between the Freshman and Sophomore 
years is somewhat more pronounced than in the grades from the sixth 

TABLE XXXin 

Percentage of Students Pxtksuing Each Cuejuculum in Whose Hoices There 
Are Telephones, Mt. Vernon High Schools, All Years 



Curriculum 



Classical 

General 

Scientific. . . . 
Conmiercial . . 
Practical arts. 
All curricula. . 



Girb 



92.2 
77.6 
61.5 

57-3 



76.2 



Boys 



86 
82 

79 
52 
34 
75 



9 

S 

7 

7 

9 
2 



Total 



89 

79 
77 
55 
34 

75 



5 
8 

8 

7 
I 

5 



to the ninth. Whatever the explanation, the student in the Senior 
year of the Mt. Vernon high schools in whose home there is no telephone 
has a very small representation. 
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As in Bridgeport; there are interesting differences among the students 
choosing the various curricula. This is brought out clearly in Table 
XXXm. The classical course, throughout the four high-school years, 
draws almost exclusively from students coming from homes where there 
are telephones. This tendency is somewhat more marked among the 
girls than among the boys. It seems that the girls from the well-to-do 
classes cling to the conventional course which carries with it the greatest 
social prestige. Note, in this connection, that in each case the two 
newer academic curricula (general and scientific) attract a somewhat 
smaller proportion of girls than boys from homes possessing telephones. 
The practical arts courses represent the other extreme, with the commer- 
cial course occupying an intermediate position. Telephones are found 
in the homes of only about one-third of the students pursuing the former 
curriculum. The fact that no girls in this coiuse are from such homes 
should not be regarded seriously, since their number is very small. 



CHAPTER XI 
THE PUBLIC fflGH SCHOOL AND FAMILY INFLUENCES 

In the American social order, large responsibilities respecting the 
care and education of the children are placed on the family. The 
measure of these responsibilities varies from place to place and it is / 
not so great as in former times. The establishment of the public school 
and the passage of compulsory education laws have lightened the 
parental obligations and set limits to the parental authority in the 
domain of education. But, beyond the reach of these compulsory laws 
the family still holds its sway, and as a rule, the field of secondary 
education is in this realm. Consequently, it will be of interest to note 
the relation between certain family influences and the high-school 
population. 

To a degree, all the sociological factors discussed in this monograph 
either determine or reflect home conditions. This is certainly true of 
parental occupation which is the backbone of the study. In this chapter, 
attention will be directed to certain of the narrower aspects of family 
life, including the mortality of parents, the occupation of the mother, 
the number of children, and the order of birth. This is not a particularly 
formidable array of family influences, nor is it at all complete. A much 
more detailed study is needed. Nevertheless, the study of these few 
factors will be seen to be significant and suggestive. 

MORTALITY OF PARENTS 

Perhaps there is no single incident in the life of the family that is 
more calamitous and disorganizing than the death of one of the parents 
before the children have reached maturity. This means that the natural 
balance between organ and function in the family is destroyed, and a 
readjustment involving, particularly, the status of the children is 
necessary before stability may again be secured. Of course, among 
the more fortunate economic classes, a storm of this sort may be weath- 
ered without undue sacrifice on the part of individual members, but 
these do not form a majority of the population. Again, some might 
maintain that divorce or separation is as serious a disintegrating factor 
as death itself, and much could be said in support of this view. But, 
except in cases of desertion, such occurrences are the fruitage of a longer 
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or shorter process of growth, during which adjustments of various 
sorts may be contemplated and plans set in motion for their realization. 
However, regardless of the conclusion on this particular point, it is clear 
that the death of one of the parents is a serious matter. 

Returns on this question were received from all the groups studied. 
The percentage of students in the high schools of the four cities having 
one or both parents deceased is given by sex and by city in Table XXXIV. 
According to this table, 13.9 per cent of the entire number of 17,265 
students have one or both parents deceased. The mortality seems to be 
much higher among the fathers than among the mothers. This Is 
distinctly true in each of the cities studied, and the data for the different 
high-school years show the same result. This is due to the greater age 
of the fathers and to the higher rate of mortality among men. Both 
parents are deceased in slightly over i per cent of the cases. 

An examination of the facts from the different cities shows some 
variation. The percentage is lowest in Bridgeport and highest in 
Seattle, ranging from 12.3 in the former to 13.4 in the latter. The 
explanation apparently is to be found in the proportion of children of 
high-school age attending high school. The city maintaining a relatively 
large high-school enrolment is, other things being equal, likely to have 
in its high schools a larger proportion of children handicapped in various 
ways than the city with the smaller proportionate enrolment. Evidence 
bearing on this point will be presented in other parts of the chapter. 

TABLE XXXIV 

Pescentage of Students ih the High Schools op Bridgeport, Mt. Vernon, 

St. Loms, and Seattle Having One or Born Parents Deceased. 

Data frou 17,165 Cases 
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The table also shows important differences between the sexes. The 
percentage of girls having one or both parents deceased is somewhat 
larger than the percentage of boys. This is true in each of the cities 
except Mt. Vernon, and is to be explained in the same way as the differ- 
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ences among the cities. In every city, except Mt. Vernon, the number of 
boys in high school is appreciably less than the number of girls. The 
boys are consequently a more highly selected group with the result that 
fewer of them are handicapped by the loss of a parent. Putting it in 
another way, from the standpoint of securing a secondary education, 
/ the death of a parent is a more serious matter to the boy than to the 
girl. Apparently the burden of earning the family livelihood is more 
likely to fall on the one than on the other. 

A fundamental question should be raised here. Does the 12.9 per 
cent of children in high school who have lost one or both parents indicate 
that loss of a parent diminishes the educational opportunities of the 
child? What proportion of the children of high-school age have lost 
one or both parents by death? This is a rather diflScult question to 
answer, although an answer may be approximated by using certain 
data furnished by the Federal Census. We know the average age of the 
high-school student and we know the average age of the parents of 
the student. Then assuming that the father was alive a year before the 
child was bom, and taking from the United States Life Tables the 
mortality rates for the ages desired, it is an easy task to estimate the 
mortality of the parents of children of high-school age. The average 
age of high-school students is about sixteen years and the average ages 
of the fathers and mothers are approximately forty-eight and forty-three 
years respectively. Since all the fathers were alive seventeen years and 
all the mothers sixteen years before this census of high-school students 
was taken, it remains merely to compute the mortality rate for the seven- 
teen- and sixteen-year periods respectively, beginning at thirty-one years 
for the fathers and twenty-seven for the mothers. In this way, after 
making certain slight additional computations, it is found that at least 
24 per cent of children of high-school age have lost one or both parents 
by death. This is to be compared with the 12.9 per cent for high-school 
students. After making due allowance for the occasional student who 
reports a step-father or step-mother as an actual parent, and for the very 
rough method of calculation just used, the difference between these two 
percentages is altogether striking. There is apparently a strong relation 
between life or death of the parent and the educational opportunity of ^ 
the child. 

There is much corroborative evidence secured in this investigation 
that supports the conclusions of the previous paragraph derived from 
estinMites and calculations. The change from year to year in the per- 
centage of high-school students who have lost one or both parents is 
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shown in Table XXXV. An examination of this table makes it clear 
that this percentage changes very little in passing from the Freshman 
to the Senior year. The difference of .4 per cent between these two years 
is too small to be of any significance whatsoever. Undoubtedly, during 
the three calendar years that separate the students in these two high- 
school grades, the parents of these students are not living imder a condi- 
tion of immunity from death. There is no good reason for believing 
that this imwelcome visitor passes over the homes of high-school students. 
Assuming then that the life tables apply to the parents of these children 
as to other folk, and assuming further that there is no selective elimina- 
tion of those losing parents, the percentage of high-school students 
having one or both parents deceased should rise more than five points 
from the Freshman to the Senior year, or from 12.7 to at least 17.7. 

TABLE XXXV 

Percentage of Students in Each Year of the High School Having One or 
Both Parents Deceased. Data from 17,265 Cases in Bridgeport, 

Mt. Vernon, St. Louis, Seattle 



High-School 
Year 


Bridgeport 


Mt. Vernon 


St. Louis 


Seattle 


Toul 


Freshman 

Sophomore.. . 

Jimior 

Senior 


10.7 

14.3 

13.8 
10.8 


14.8 
10.9 

12.4 
14.0 


12.4 
13.0 

12.6 

13. 1 


134 
12.8 

13Q 
13 9 


12.7 
12.9 
132 

13.1 


Total.. .. 


12.3 


13.1 


12.7 


13-4 


12.9 



In Mt. Vernon, returns on this question of mortality of parents 
were secured from all children in the sixth grade. Again assuming no 
selective elimination, the percentage of children who have lost one or 
both parents should be considerably higher in the high school than in 
the sixth grade. But such is not the case. The percentage is actually 
more than two points lower in the former than in the latter, being 13. i 
and 15.3 respectively. Reasoning from the life tables, the figure for the 
sixth grade approximates the expectation, although it is from i to 2 
per cent lower. Instead of being lower for the Senior year of the high 
school than for the sixth grade, it should be seven or eight points higher. 
The evidence here, therefore, reflects very clearly the importance of the 
life of the parent in promoting school attendance. 

The data from the various groups of children of high-school age are 
illuminating in this connection. In Figure 27 the group of 514 children 
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of high-school age in Seattle is compared with the high-school population 
of the same city. Although the former are on the average slightly 
yoimger than the latter, 21.7 per cent of the children at work have lost one 
or both parents as against but 13.4 per cent of the high-school students. 

Children of high-scbool age at work (21.7) 

Children in high school (13-4) 

Fig. 27. — Showing percentage of children in each of two groups having one or 
both parents deceased. Data from 514 children of high-school age at work and 
6,387 children in high school. Seattle, 1919-20. 

The four groups from Bridgeport present an even more striking 
comparison. Examine Figure 28 in which the facts for the evening 
high school, the compulsory continuation classes, the state trade school, 
and the day high school are presented graphically. In interpreting this 
diagram it should be kept in mind that the students in the trade school 
are of about the same age as those in the regular high school, while 
those in the evening high school average a year and one-half older, and 

Evening high school (31.7) 

Continuation classes (a i .6) 

SUte trade school (z8.a) 

Day high school (12-3) 

Fig. 28. — Showing percentage of children in each of four groups having one or 
both parents deceased. Bridgeport, 1920-21. 

the children in the continuation classes are a half-year younger. With 
these considerations in mind, the comparisons made in this diagram 
take on significance. Practically one out of every three students in the 
evening high school has lost a parent. The mortality among the 
parents of this group is more than two and one-half times the mortality 
among the parents of high-school students. It should be greater by 3 or 
4 per cent because of the age differences, but no more than that. 
Thinking in terms of ages, the percentage should be higher for the high 
school than for the continuation classes, but the reverse is true in actual 
fact, to the extent of more than 9 per cent. Because of its two-year 
course and its practical bent, the trade school enrols a larger proportion 
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of children who have been unfortunate in this respect than does the high 
school. 

One other bit of evidence bearing on this question is presented in 
Table XXXVI. In the previous chapter it was pointed out that 
between 6 and 7 per cent of the students in the Freshman class do not 
expect to complete the course, according to their own statements. In 
three of the cities, Bridgeport, Mt. Vernon, and St. Louis, the relation 
of this matter to mortality of parents was worked out for the first-year 
students, and the results are given in this table. It will be noted that 
there is a much larger percentage who have lost their parents among 

TABLE XXXVI 

Percentage of Students in Each of Two Groups Having One or Both Parents 

Deceased. Data from 4,437 Students in the Freshman Year of 

THE High School in Bridgeport, Mt. Vernon, and St. Loms 



Group 


GirU 


Boys 


Both Sexes 


Students in the Freshman class not expect- 
ing to complete the high-school course.. 
All students in the Freshman class 


20.6 
12.8 


22.1 

II. 9 

• 


21.4 
12.4 



those who do not expect to complete the course than among the students 
of the entire Freshman class. To be exact, the percentages are 21.4 
and 12.4 respectively. Furthermore, this tendency is decidedly more 
marked for the boys than for the girls. Thus, while in the general 
high-school population the girls show a higher proportion having deceased 
parents than the boys, in that part of the student body not expect- 
ing graduation the reverse is true. Both facts support the conclusion 
that disorganization of the family falls more heavily on the boy than 
on the girl. 

OCCUPATION OF THE MOTHER 

It is well known that in many American families the mother engages 
in remunerative labor outside the home and in this way contributes to 
the family support. It is clear that, from the standpoint of the home, 
this is a disintegrating influence, or, at least, is evidence of disintegra- 
tion. In most cases the mother is forced to carry this extra burden 
because of economic pressure, and it therefore may be ordinarily regarded 
as an indication of poverty. It is apparent, however, that this is not 
true in all cases, for occasional reports in this study indicate that rare 
instances of the *' emancipated" woman do appear. Some women with 
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families are demanding and are getting the privilege of earning their 
own livings in their own ways. 

Data were secured from the students in the high schools of all four 
cities showing the extent to which their mothers were contributing to 
the support of the family. Similar data were also obtained from all 
the non-high-school groups except the children of high-school age at 
work in Seattle. Two questions were asked each individual, the one 
checking the other. The returns are relatively complete and are 
thought to be accurate. 

Of the 17,265 high-school students included in the study, 1,289 or 
7.5 per cent reported their mothers to be engaged in remimerative 
emplo3anent of some kind outside the ordinary duties of the housewife. 
There is some variation from city to city. The highest percentage of 
10.3 is found in Seattle. Then follows Bridgeport with 6.9, St. Louis 
with 5.6, and finally, Mt. Vernon with 5.4. These differences are to be 

Sixth gnule (15.6) 



High school (5.4) 



Fig. 29. — Showing the percentage of children in the sixth grade and in the high 
school whose mothers are engaged in remunerative employment. Mt. Vernon, 
May, 1 92 1. 

explained in terms of the high-school enrolment and the occupational 
character of the population. For example, the large enrolment in the 
Seattle High School accounts for the high percentage of working mothers, 
since the deeper strata of the population are reached by the schools. 
Mt. Vernon, on the other hand, also has a relatively large proportion 
of its children in high school, but a low percentage of working mothers. 
This is probably due to the exceptional strength of the middle classes 
in this city. 

The facts for the successive high-school years show a constant 
decrease in the proportion of working mothers from the first year to the 
last. Thus, the percentage decreases from 8.9 in the Freshman, to 7.5 
in the Sophomore, 6.1 in the Jimior, and 5.3 in the Senior year. This 
change, to be sure, is not startling but it is large enough to be significant. 

An examination of the returns for Mt. Vernon is of special interest, 
because of the inclusion of the sixth grade in the study. In Figure 29 
a comparison of the high school and the sixth grade shows marked 
differences between the two groups. The latter has almost three times 
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as large a proportion of working mothers as the former. If this situation 
is representative of American cities, we may say that, while it is imcom- 
mon for the mothers of high-school students to contribute to the family 
support by engaging in remunerative work, this condition obtains quite 
frequently among the children of the elementary school. 

As a final contribution to this topic, a comparison of the four Bridge- 
port groups is presented in Figure 30. Again observe the clear differences 

Continuation cUiMes (15.4) 
Evening high school (14.0) 
Trade school (12.7) 

Day high school (6.9) 

Fig. 30. — Showing percentage of children in each of four groups whose mothers 
are working at remunerative employment. Bridgeport, 191^20. 

in the social character of the young people brought together in 
these various schools and classes. At the one extreme are the compul- 
sory continuation classes in which 15.4 per cent of the mothers are work- 
ing outside the home, and at the other, according to expectations, the 
high school with a corresponding percentage of but 6.9. 

BROTHERS AND SISTERS 

It is natural to suppose that the number of children in the family 
is an important factor in determining the richness of the opportimity 
to be offered a particular child. Some have advocated limiting the 
birth-rate on the grounds that fewer children mean greater advantages 
for those who are bom. And the decreasing birth-rate in wide sections 
of the population is one of the most fundamental tendencies in western 
society today. 

In our investigation, inquiry was made as to the number of brothers 
and sisters of each child in all the groups studied, except the students 
in one of the Seattle high schools and the children at work in the same 
city. The general data for the high-school students are presented in 
Table XXXVII. A glance at the total number of students having 
each indicated number of brothers and sisters shows a distribution 
definitely skewed toward the lower end. The most frequent number 
of brothers and sisters is one, and a large proportion of these children 
have none at all. The medians also indicate that high-schocd students 
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come from rather small families. By adding one to the median, we 
get the number of children in the family. This would make three the 
median number of children in the families of the students in the high 
schools of these four cities. There is some variation among the cities, 
which is probably explained in terms of the racial character of the 
population. Thus, the larger families in Bridgeport and Mt. Vernon 
are certainly due to the influence of the newer immigrant stocks, among 
which the birth-rate is still high. 



TABLE XXXVn 

Number of High-School Students in Four Cities Having Each Indicated 

Number of Brothers and Sisters 



Number of 

Brothers and 

Sisters 


Bridgeport 


Mt. Vernon 


St. Louis 


Seattle 


ToUl 





270 

485 
46s 
376 
241 
186 
114 

59 
30 
16 

9 

I 

5 


119 
287 

232 

177 

102 
60 

55 
18 

14 
16 

4 


1,294 

1,952 

1,565 
1,082 

712 

408 

252 

139 
71 
41 
18 

2 
I 


696 

1,212 

1,036 
690 
490 
290 
169 

97 

65 

23 
12 

4 
2 


2,379 
3,936 

3,298 

2,325 

1,545 

944 

590 

313 
180 
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Total.. .. 
Median.. 


2,257 

2.3 


1,084 
2.1 


7,537 
1.8 


4,787 
2.0 


15,665 
2.0 



We see no evidence of the elimination of the students coming 
from the larger families as we pass from the Freshman to the Senior 
year. An examination of the facts shows that the median number 
of brothers and sisters for the students in the first year is exactly the 
same as it is for those in the last, namely, two. Even the very large 
families are as well represented in the later as in the earlier years. 
Furthermore, the proportion of *'only'' children remains constant 
from year to year. It would seem, therefore, that, among those 
elements in the population which do get their children into the high 
school, the size of the family is not an important factor in further influ- 
encing attendance. 
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A compaxison, however, of the high-school population with the 
pupils in the sixth grade in Mt. Vernon does reveal some substantial 
differences. As already stated in Table XXXVII, the median number 
of brothers and sisters for the former is 2.1. The corresponding figure 
for the children of the sixth grade is 3.0. But this difference is not to 
be construed as meaning that children are kept out of high school because 
of membership in large famiUes, for the matter is not quite so simple 
as that. A more reasonable interpretation is that the size of the family 
is being limited by those classes in the population from which most of 
the high-school students come. 

Continuation classes (4.3) 

Evening high school (3.5) 

Trade school (3.0) 

Day high school (2.3) 

Fig. 31. — Showing median number of brothers and sisters for the children in 
each of four groups. Bridgeport, 1920-21. 

Data from the three groups of children in Bridgeport of high-school 
age not in high school give similar results. The medians for these 
groups and the students attending the high school in the same city are 
presented graphically in Figure 31. The difference between the con- 
tinuation classes and the high school is really striking, but the interpre- 
tation suggested in the previous paragraph in aU probability holds 
here. It is becoming clearer and clearer, however, that there are 
certain social strata that are not reached by the public high school. 

ORDER OF BIRTH 

Is the order of birth a matter of consequence to the child? In a 
society in which no law of primogeniture operates, is it best to be bom 
first or last? On the basis of the returns to the two questions — (i) 
How many brothers and sisters have you ? and (2) How many are older 
than you? — an effort was made to throw some light on the matter. 
It was found very difl&cult, however, to disentangle the various factors 
involved, particularly in the study of the high-school groups alone, 
because the proportion of firstborn children in the high schools of a 
particular community is in some measure a function of population 
movements. In a new and rapidly developing community, inhabited 
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by the younger generation, the proportion of firstborn in the high school 
will be disproportionately large, because of the youthful character of the 
adult population. Many of their firstborn and relatively few of their 
lastbom children will be in high school. We shall therefore merely 
refer to the data from Bridgeport where the high-school population 
may be compared with other groups of children of high-school age. 

The results of the study in Bridgeport are given in Table XXXVIII. 
For purposes of comparison, the relation between the firstborn and the 
lastbom is expressed in a single figure, namely, the number of the latter 

TABLE XXXVni 

Number of Firstborn for Every 100 Lastborn Children 
IN Each of Four Groups of Children of 
HiGH-ScHOOL Age in Bridgeport 



High school 

Trade school 

Evening high school. 
Continuation classes. 



117 
121 

159 
178 



for every one hundred of the former in each of the four groups. The 
striking thing about the table, perhaps, is the relatively large proportion 
of firstborn to lastbom children. In any total population they ought 
to be equal, since only those families are included in which there are two 
or more children. In each of such families there is always a firstborn 
and a lastbom child, even in the case of twins. What then is the 
explanation of the total situation in Bridgeport ? It is that suggested 
in the previous paragraph. Bridgeport has grown very rapidly during 
recent years; its population is therefore relatively youthful; and 
consequently, the proportion of firstborn among children of high-school 
age is considerably greater than that of lastbom children. The latter 
have not yet reached this age in proportionate numbers. But the 
table shows wide differences among these groups. The high school has -1 
the smallest proportion of firstborn children and the continuation classes [ 
have the largest. The inference is clear that the firstborn children are i 
handicapped in the struggle of life. On them, more than on their 1 
younger brothers and sisters, falls the burden of contributing to the J 
family support. 



CHAPTER XII 

THE PUBLIC fflGH SCHOOL AND THE IMMIGRANT 

For at least three-quarters of a century we, as a nation, have faced 
the problems arising from the presence of a large inmiigrant population. 
Driven largely by economic considerations on the one hand and political 
forces on the other, the Irish and the Germans arrived in great nimibers in 
the decade from 1845 ^o i^SS- Since that time, up to the year of the 
Great War, with fluctuations due to the operation of various sociological 
forces, our immigration increased in volume and complexity. Gradu- 
ally, as the years passed, the proportion from the less accessible and 
more backward countries of southern and eastern Europe increased, 
imtil toward the close of the nineteenth century we began to speak of 
the "new" inunigration in contradistinction to the "old" from the 
north and west of Europe, which was culturally and racially more 
nearly allied to our own people. Today we are peculiarly conscious 
of the difficulties that attend the union of such diverse population 
elements. 

In recent years much has been said and written about the relation 
of the inmiigrant to the public school, and numerous investigations 
have been made. Consequently this chapter will be cut down to its 
narrowest limits, and is included at all chiefly in the interests of a more 
complete sociological picture. Yet there are certain novel features of 
this study that will perhaps appeal to the reader. 

Data bearing on this question were obtained in but two of the cities, 
Bridgeport and Mt. Vernon. Because of the small number of children 
of immigrant parentage in the schools of the latter, major attention will 
be given to the former. Although information concerning the country 
of birth for each parent was secured, the classification of the children 
in every instance follows the nativity of the father. This simplifies 
the tabulation of the data without detracting from the validity of the 
interpretation. 

THE TOTAL ENROLMENT 

As pointed out in an earlier chapter, the city of Bridgeport has a 
very large and varied immigrant population. In Table XXXIX the 
2,257 students in the Bridgeport High School are classified according to 
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the father's country of birth. For the sake of simplicity but ten divi- 
sions are used in this classification. In each case national units and 
boundaries are recognized as they existed in 1914, except that Poland 
is given distinct treatment. All the people from the old Austro- 
Hungarian Empire are grouped together, partly because the data did 
not in all cases indicate the particular part of this polyglot empire from 
which the fathers came. Under the British Empire are included all 
sections of the empire peopled by the white races, except Ireland. This 
has the merit at least of being satisfactory to most Irishmen and many 



TABLE XXXIX 

Nativity op the Fathers op 2,257 Students in the Bridge- 
port High School 



Country of Father's Birth 

United States 

Austria-Hungary 

British Empire (excluding Ireland).. 

Germany 

Ireland 

lUly 

Poland 

Russia 

Scandinavia 

All others 

ToUl 

Total foreign 




Englishmen, as well as being justified sociologically. Norway, Sweden, 
and Denmark, following the customary practice, are classed together 
.as Scandinavia. An effort was made to keep the Hebrews separate, 
but without success. They are consequently assigned to the particular 
countries in which they were bom; but, from the information given 
concerning the language spoken in the home, it is evident that practically 
all fathers bom in Russia are really Russian Jews. 

According to this table the fathers of 49 per cent of the students in 
the Bridgeport High School were bom in the United States. The 
remaining 51 per cent are of inmiigrant parentage, and are widely dis- 
tributed over the countries of Europe, with Russia leading and Austria- 
Hungary occupying second place. But these figures have no special 
significance when taken by themselves. Let us, therefore, pass to some 
comparative data. 
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THE FRESHMAN AND SENIOR YEARS 

A comparison of the Freshman and Senior years is of interest. 
In Figure 32 is shown, for each of the groups, the nxmiber of students 
in the Senior year for every one hundred in the Freshman year of the 
high school. At the top stands Germany with 61.1, while Poland foots 
the list with but 15.4. The United States occupies an intermediate 



G«nnany 



(61.1) 



British Empire 


(57.6) 


Russia 


(so.g) 


Ireland 


(48^) 


United States 


(43.7) 


Scandinavia 


(36.6) 


Austria-Hungary 


(a6.s) 



lUly 



Poland 



Other foreign 



Total 



(16.7) 



dS^) 



(ii.x) 



(418) 




Fig. 32. — Showing for each ethnic group the number of students in the Senior 
year for every 100 in the Freshman year of the high school. Data from 2,257 cases. 
Bridgeport. 

position. On the whole the people from the north and west of Europe 
make a better showing than those from the south and east. The single 
exception to this generalization is the case of Russia, whose large Hebrew 
contingent is probably responsible for the fact that the people from this 
section of Europe are found in third place. These conclusions are 
supported by the data from Mt. Vernon. 



CHILDREN OF HIGH-SCHOOL AGE NOT IN HIGH SCHOOL 

More significant perhaps than this comparison between the Freshman 
and Senior years is the comparison of the children in high school with the 
three groups outside, already studied in other connections. These are 
the children in the evening high school, the trade school, and the com- 
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pulsoiy coatinuation classes. The facts are presented in Table XL in 
percentages. It is observed at once that children of native parentage 
are leas well represented here than in the high school, while the reverse 
is true for the children of immigrants, taking them altogether. But an 
examination of the different immigrant stocks reveals great variation 
among them. A comparison of the percentages for these three groups 
with those for the high school given in the previous table shows greater 
proportional representation in the high school for the Irish, Russian 
Jews, and Scandinavians. In fact the Irish and the Russian Jews make 
almost as good a record as the native stock with their advantageous 
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social and economic position. At the other extreme are the peoples of 
Austria-Hungary, the Italians, and the Poles, among whom the propor- 
tional representation is much greater in the three groups of children not 
in high school than in the high-school population. Another interesting 
feature of the table is the much greater representation of the Irish and 
the Russian Jews in the evening high school than in the trade school 
and the continuation classes. This indicates an unusually strong interest 
in an academic education on the part of these races, as well as exceptional 
energy and earnestness in the pursuit of educational opportunity, since 
voluntary attendance at evenii^ school at best involves serious immedi- 
ate, personal sacrifice. 

The percentage of children in each of these four Bridgeport groups 
whose fathers were bom in the United States is shown in Figure ^^. 
Clearly the opportunities of secondary education are much more widely 
distributed among children of native parentage than among those bom 
of immigrants. 
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A single set of facts from Mt. Vemon should be presented here. 
Owing to the very small numbers of children from most of the immigrant 
stocks in the schools of this city, it is hardly worth while to make the 
detailed analysis that has just been made for Bridgeport. There is 
one inunigrant group, however, that is very well represented — the 
Italians. Consequently in Table XLI is given the number of children 
in the sixth grade and each year of the high school from each of three 



Da)r high school 



(49-o) 



Evening high school (22.6) 



state trade school 



(22.2) 




Continuation classes (17.8) 

Fig. 33. — Showing the percentage of children in each of four groups whose fathers 
were bom in the United States. Bridgeport. 

groups — the native stock, the Italians, and all others. Again, it is to be 
observed that the children of native parentage make a superior record 
and that among the other races the children of Italian fathers have an 
almost negligible representation in the later high-school years. For 
every one hundred children in the sixth grade the native stock has 30.2 
in the last year of the high school; the Italians but 3.5; and all other 
inunigrant groups 20.2. 

TABLE XLI 

Naxiytty op Fathers op Children in the Mt. Vernon Sixth Grade and in 

Each Year op the Mt. Vernon High Schools 



Country of Father's 
Birth 


Sixth 
Grade 


Freshman 


Sophomore 


Junior 


Senior 


ToUl 


United States 

Italy 


29s 
256 

188 


234 

59 

132 


194 
29 
99 


133 

8 

60 


89 

9 

38 


945 
361 
517 


All others 




Total 


739 


42s 


322 


201 


136 


1,823 





THE CHOICE or CURRICULA 



It is interesting to see how the different racial groups respond to the 
curricular opportunities offered in the Bridgeport High School. Since 
the curricula for the girls are somewhat different from those iot the boys, 
the two sexes will receive separate consideration. 
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In Table XLII are presented the curricular choices of the girls, 
grouped according to the nativity of the father. For convenience in 
comparison the distribution of each group of girls is expressed in per- 
centages. Thus, of the 634 girls whose fathers were bom in the United 
States, 24 per cent are pursuing the college preparatory course, 27 per 
cent the normal course, etc. If we note the percentage of girls from 
each of the groups pursuing each of the three popular curricula, some 
rather pronounced differences will be observed. The tendency for 
girls of native parentage to enter the college preparatory course is 

TABLE XUI 

Pebcentace of Gikls in Each Group Pussuing Each or the CtnuticuLA Open 

TO Girls in the Bridgeport High School. Girls Grouped 

According to NATivrry 01 Fathers 
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apparently considerably stronger than among girls of foreign parentage. 
Yet among certain of the immigrant groups, especially the Russian Jews 
and the people of the British Empire, excluding Ireland, the proportion 
to be found in this curriculum is almost as large as it is for the native 
stock. The Italians and the Irish are representative of the other 
extreme. The latter incline rather strongly toward the normal course. 
In fact 40 per cent of the Irish girls arepla nning to_ ^ch. The Russian 
Jews7^in~The other~Mnd, show the least inclination in this direction. 
It is a fact worthy of attention in this connection that this curriculum 
is attracting a slightly larger percentage of the immigrant than of the 
native stock. The commercial course is also somewhat more attractive 
to the former, probably because of their lower social and economic level. 
Two-thirds of the Italian girls are enrolled in this course. Yet in 
Bridgeport, in every one of these groups, the percentage in 
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cial course is larger than that to be found in any one of the other 
curricula. 

It would be natural to suppose that the boys from these different 
groups behave somewhat as the girb do, but such is not the case, as a 
glance at Table XLIII shows. In contrasting the boys of native 
parentage with those of immigrant stock, it will suffice to confine our 
attention to but two of the curricula, the college preparatory and the 
scientific. No significant differences appear in the choice of the other 
curricula. Throwing all the immigrant groups together it will be 

TABLE XLin 

PxscENTAGE or BoYS uf EACH GROUP PuKSUiNG Eacb OF TB£ CuxxiccLA Open 

TO Boys ro mx Bkipgepobt High School. Boys Grouped 

AccoBDiMo to Nativitt or Fathxks 
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observed that the college course is much more and the scientific course 
much less popular among these boys than among those of native parent- 
age. This tendency to choose the college course is especially strong 
among the immigrants from the south and east of Europe, including 
the Russian Jews. On the other band, certain of the peoples from the 
north and west, notably the Scandinavians and the Gennans and 
representatives of the British Empire in smaller measure, ezhibit the 
American inclination toward the scientific course. It is difficult to give 
an explanation of these differences since both of these curricula are 
primarily college preparatory. Apparently some of these groups are 
captivated by the name, at least in so far as the boys are concerned. 

BOYS Ain> GIRLS 

It is well known that there are more girls than boys in the American 
high school, there being only about 85 boys to every 100 girb for the 
country as a whole. This greater tendency for the girb to attend high 
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school, however, is not characteristic of all the immigrant groups. 
Examine Table XLIV in which the ratio of boys to girls is given for each 
of the groups. Among those students whose fathers were bom in the 
United States there are but 74.4 boys to every 100 girls. In the case of 
the Italians, on the other hand, the ratio is 153.5, and the boys are in 

TABLE XLIV 

Number of Boys to 100 Girls in Bridgeport High 

School. Students Grouped According to NATiviTy 

OP Father. Data prom 2,257 Cases 



Countzy of Father's Birth 

United States 

Austria-Hungary 

British Empire 

Germany 

Ireland 

Italy 

Poland 

Russia. 

Scandinavia 

All others 

Total 

All foreign , 



No. Boys to 
100 Girls 



74.4 

"3-5 
76.1 

82.1 

74.0 

153-5 
108.3 

102.8 

86.2 

86.7 



85.0 
96.4 



the majority in three other groups — the people of Austria-Hungary, 
the Poles, and the Russians. Again is to be noted the cleavage between 
the north and west and the south and east of Europe. The people 
from the former exhibit the American trait of sending the girls to high 
school, while those from the latter seemingly are less inclined to regard 
a secondary education as necessary for girls. 



/ 



CHAPTER XIII 

THE PUBLIC HIGH SCHOOL AND THE NEGRO 

It is a well-known fact that the negroes do not patronize the secon- 
dary schools of the country in large nxunbers. The reports of the Com- 
missioner of Education, in so far as they present separate data for 
negroes, indicate a large amount of retardation and relatively early 
elimination for the race as a whole. Conunenting on this matter the 
Biennial Survey of Education for 1916-18 by the Bureau of Education 
makes the following simunary statement: "In short, over seven times 
as great a proportion of white pupils as colored pupils are to be found 
in secondary schools of the South." 

The causes of this situation are undoubtedly complex, reaching far 
back into the history and the.,n ature of thejiegro. And no claim is 
put forward here of a complete explanation. Some interesting facts, 
however, have come to light that have at least some bearing on the 
question. 

Since the number of negroes in Bridgeport, Mt. Vernon, and Seattle 
is negligible, no reference will be made in this chapter to data collected 
from these cities. St. Louis, on the other hand, as the population 
statistics already given show, does have a considerable negro population. 
Following the custom of the South this city maintains a dual system 
of education for the white and colored races, extending into the secondary 
field. One of the six St. Louis high schools, Sunmer, is a negro high 
school. It is extraorinarily well attended, with an enrolment of over 
eight hundred. In fact, in proportion to the number residing in St. 
Louis, the negroes have as large an attendance in the public high schools 
as the whites. This is a remarkable showing, and it adds some interest 
to this part of the study. 

Seven hundred and twenty-seven students in the high school filled 
out the information card. While this was not the total enrolment, it 
did include practically all who were present on the day this census was 
taken. The distribution of these young people according to sex and y^ar 
in the high school is given in Table XLV. It will be observed that there 
are almost twice as many girls as boys. This seems to be characteristic 
of negroes generally, as it atcords with the facts presented in the reports 
of the Bureau of Education and some other studies that have been 
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made. As already noted, this is a cultural trait peculiar to the civiliza- 
tion of America and the north and west of Europe. 

TABLE XLV 

Distribution by Sex and Yeak in High School op 727 Students in the Sumner 

(Colored) High School op St. Louis 



Sex 


Freshman 


Sophomore 


Junior 


Senior 


Total 


Girls 

Boys 


173 
102 


"5 
66 


105 
32 


91 
43 


484 
243 


Total.... 


275 


181 


137 


134 


727 



FATHER S OCCUPATION 

Naturally these colored children would be expected to present an 
occupational representation quite different from that of the white 
children and characteristic of their race. Only slowly and against -the 
most gigantic obstacles have the negroes been working their way upward 
through the several occupational levels since their emancipation from 
slavery less than three generations ago. At present the great majority 
of the members of this race in our cities are engaged in occupations 
requiring little skill. Their history has associated them with personal 
service. Since they own relatively little property few are found in 
those occupations which are based on its ownership, such as the proprie- 
tary and managerial callings. Furthermore, owing to a distinctly 
limited demand for professional service within the race, the number so 
engaged is small. 

The occupations of the fathers of these 727 students are shown in 
Table XL VI. According to the facts here presented, as might be 
expected, personal service has the greatest representation, including 
22 per cent, almost one-fourth of the total number. Common labor 
is second, and the machine trades third. It is perhaps surprising to 
find the clerical occupations occupying the fourth place, but this may 
be explained in terms of politics, since approximately three-fourths 
of t]ipyp arf> mailjjprlfg Professional service is also represented in 
larger measure than might be expected. It should be remembered, 
however, that this type of service is not quite so rigid in its meaning as 
among the white population. Neither are the lines between occupations 
drawn so clearly. This fact is brought out by noting the composition 
of the several high-school years through data not presented in this 
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table. The tendency noted again and again of certain of the occupa- 
tional groups to maintain themselves in the high school is not apparent 
here. The proprietors and professionals, for example, are no better 

TABLE XLVI 

Occupations of the Fathers op 727 Stxjdents in the Sumner (Colored) 

High School op St. Louis 



Parental Occupation 

Proprietors 

Professional service 

Managerial service 

Commercial service 

Clerical service 

Agricultural service 

Artisan-proprietors 

Building trades 

Machine trades 

Printing trades 

Miscellaneous trades 

Transportation service 

Public service 

Personal service 

Miners, lumber-workers, fishermen 

Common labor 

Unknown 

Total 




represented in the Senior than in the Freshman year. The only excep- 
tion to the forgoing general statement is found in the case of common 
labor, which does exhibit the same traits as among the whites, but to a 
less marked degree. 

FAMILY INFLUENCES 

The negro family is not noted for its stability, and there are probably 
few factors of more importance in determining high-school attendance 
than the character of the family. Although it would be highly desirable 
to present data here dealing with the negro family in its varied aspects, 
this is not possible. Information was secured only on a few items. 
These, however, will be found to be significant. 

The first and most important matter pertains to the mortality of the 
parents. Obviously the death of one of the parents is a most serious 
matter in the life of the child, particularly among those classes of the 
population whose standard of living approximates the margin of exist- 
ence. In Table XL VII the facts for the students attending the Sumner 
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High School are compared with those for the students attending the 
other St. Louis high schools. And in Figure 34 the totab for the negro 
and white children are contrasted. According to the facts presented in 
this table 27.9 per cent of the negro children come from homes in which 
one or both parents are dead. This is more than one in every four 
students and is over twice the rate for the children of white parentage. 
The difference between the two races is more marked in the loss of the 

TABLE XL VII 

Percentage of Students in the Colored and White High Schools or St. Louis 

Having One or Both Parents Deceased 



High School 


Father 
Deceased 


Mother 
Deceased 


Both Parents 
Deceased 


Total 


Sumner High School (colored) 

Other St. Louis high schools (white) . 


12.8 
7.6 


10.0 
3.8 


S.I 
1-3 


27.9 
12.7 



mother than in the loss of the father; while the greatest contrast is 
seen in the loss of both parents, the rate for the negroes here being four 
times that for the whites. The high mortality rate among the negroes 
has long been noted. It is probably a function of their standard of 
living and mode of life. But its bearing on educational opportunity 



Negro (a7-9) 



White (x9.7) 

Fig. 34. — Comparing the negro and white high-school students in St. Louis with 
respect to the percentage having one or both parents deceased. 




has not received adequate recognition. Clearly this is an important 
consideration in a social order where large responsibilities for the educa- 
tion of the children still rest on the home. 

Another significant measure of the integrity of the home is found 
in the occupation of the mother. Is the mother helping to support the 
family by working at some form of remunerative employment outside 
the home? Here again, in Figure 35, the negro and white students in 
the St. Louis high schools are compared. And, again, the unfavorable 
position of the former is noted. Over 30 per cent of the negro mothers 
are helping to support the family, whereas only 5.6 per cent of the 
mothers of the white children are so engaged. As a matter of fact, no 
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occupational group among the latter even approches the negroes in this 
matter. As might be expected, the common laborers present a record 
nearest that of the negroes, but even here only 13 per cent of the 
mothers are helping to support the family. 



NcfTD 



Fig. 35. — Showing peiceDtage of negro and white childrea 1 
schools whose mothers ue engaged in remunerative employment. 



The size of the family from which the high-school students come 
is almost the same for the two races, if we think in terms of medians. 
For the negroes the median number of children in the family is 3.1 ; for 
the whites it is 2.8. The distribution of the size of the family for the 
two races, however, is somewhat different, as is shown in Figure 36. 



W1ii« 



; of family from which 



Nurabn oC Childno 
Fig. 36. — Comparing whites and negroes with respect to ^ 
the high-school students come, St. Louis. 

The curve for the negroes is a peculiar one. It shows the most frequent 
number of children per family to be one. Whether this curve is charac- 
teristic of the negroes in St. Louis or to be explained in terms of the 
operation of a selective principle in the high-school population, it is 
impossible to say. 

CHOICE OF CURRICULA 

The children in the Sumner High School are offered practically the 
same choice of curricula as the children in the other St. Ix>ub high 
schools. In view of the difference already noted in the social composition 
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and occupational outlook of the two races, it would be natiiral to expect 
the negro children to exhibit distinctive traits in the selection of courses. 
It will be interesting to survey the facts. 

Table XL VIII presents the curricular choices of the 484 negro 
girls in comparison with corresponding data from 3,978 girls of white 
parentage. The facts are given in percentages to make the comparison 
easy. An examination of the table will show that there are just two 
points at which the two races exhibit sharp differences. In the first 
place, the four-year home economics course appears to be actually 

TABLE XLVni 

Percentage of Girl Students in the Colored and White 

High Schools of St. Louis Pursuing the 

Different Curricula 



Curriculum 



Four-year general 

Four-year scientific 

Four-year commercial 

Four-year home economics. 

Four-year classical 

Four-year fine arts 

Two-year commercial 

Two-year home economics. 
One-year commercial 



Total 



Negro 



43-4 

.6 

23.6 

30.4 



1.6 
•4 



100. o 



White 



44.1 

.6 

21.6 

9-5 
i.o 

3.6 

18.5 

•4 

.7 



100. o 



popular among these colored girls, over 30 per cent of them taking it. 
This is the only group discovered in the four cities that seems to be 
interested in this course. It might be explained on the grounds that 
these girls are preparing for personal service, but data to be presented 
later indicate that only one of the 484 girls displays any intention of 
entering this occupation following graduation from high school. In the 
second place, the two-year commercial course is distinctly unpopular 
among these girls. Among the girls of white parentage, on the other 
hand, this course draws more students than any other course during the 
first and second years, except the general course, which points particu- 
larly to college. This difference may be due in part to inferior opportu- 
nities to enter into the clerical occupations on the part of colored girls. 
Perhaps, after all, the surprising thing about the facts presented in 
this table is that both races register practically the same proportion of 
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the girls in the general course. This indicates a strong college tradition 
in the Sumner High School, as well as in the other high schools of the 
city. 

Among the boys the differences are more pronounced than among 
the girls, as a glance at Table XLIX will prove. This is somewhat 
surprising because, among the whites, the girls appear to be more bound 
by the occupational group from which they come than are the boys. 

TABLE XLDC 

Percentage of Boy Students in the Colored and Whtte 

High Schools of St. Louis Pursuing the 

Different Curricula 



Currkulom 



Four-year general 

Four-year scientific 

Four-year commercial .... 
Four-year manual training 

Four-year classical 

Four-year fine arts 

Two-year commercial 

Two-year manual training. 

Two-year printing 

One-year commercial 



Total 



Negro 



14.0 

9-5 
20.2 

54.7 



1.2 

•4 



100. o 



White 



42.1 

9-4 
12.2 

23 -9 

.8 

1.2 

53 

4-7 

•3 
.1 



100. o 



There the boys tend to break over the class lines, while the girk conform 
to them. Only a small percentage of the colored boys are pursuing the 
general curriculum, in which are enrolled 42 per cent of the white boys. 
The four-year manual training course, on the other hand, is extremely 
popular with the negroes. Almost 55 per cent of them are taking it. 
The four-year commercial course is also much more popular among them 
than among the whites. The various short courses appeal to the bojrs 
of neither race. 

EXPECTATIONS POLLOWING GRADUATION 

Perhaps just as significant as the curriculum chosen, if not more so, 
is the statement of expectations of the students following graduation. 
To be sure, little weight can be attached to these statements as indexes 
of what these boys and girls will actually do when they leave the high 
school. In truth, the evidence is quite strong in the other direction, 
namely, that many of them will not do that which they say they will do. 
But, as an index of the traditions and atmosphere of the school, these 
statements undoubtedly have weight. 
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A glance at Table L shows quite conclusively that at least according 
to their statements the negro girls are not intending to enter the occupa- 
tions in which their parents are engaged. Apparently they plan to 
attend college in proportionately larger numbers than do their white 
sisters. They are likewise attracted to the normal school in such 
niunbers as to set at rest any fear among the champions of education lest 
the colored schools be closed for lack of teachers. It should also be 



TABLE L 

Expectations Following Graduation of Girls in the 
Colored and White High Schools op St. Louis 



Expectations 



College 

Normal school .... 
Business college ... 

Other school 

Travel 

Home 

Professional service 
Commercial service 
Clerical service . . . . 
Industrial service . . 
Personal service . . . 

Work 

Undecided 



Total percentage, 



Negro 



35-3 
26.2 

2.1 
3-9 



13. 5 
.2 

11. 6 

1-5 
.2 

2.4 
3.1 



100. o 



White 



33 

3 

4 
I 

I 

4 

30 



4 
14 



7 

7 
2 

6 

I 

6 

9 
3 
3 
5 



3 
8 



100. o 



noted that many of those mentioning the college as their immediate 
objective, intend ultimately to enter the teaching profession. And the 
13.5 per cent grouped under professional service includes a large propor- 
tion who are expecting to begin teaching with only the high-school 
training. Clearly teaching is attractive to these young people. The 
profession still retains the prestige which it has lost among members of 
the other race. A summary inspection of the table shows that the 
occupational interest which dominates this group of negro girls is the 
professional, and that they are hoping the high school will provide a 
means of escape from the wage-earning class from which they come and 
back to which most of them will probably have to go. 

The negro boys also are intent on a higher education. This is seen 
in Table LI. According to their statements 63 per cent of these boys 
are planning to attend college. This is almost 12 per cent greater than 
for the boys of white parentage. A second interesting feature of the 
table is the relatively large proportion of colored boys looking toward 
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the industrial occupations. But this is absolutely quite small, amounting 
to only 8.7 per cent. A third point of interest is the smaller proportion 
of negroes who are undecided. A glance at the preceding table shows 
this to be true of the girls as well as the boys. 

In conclusion it may be said that this brief and somewhat superficial 
study of the population of a single negro high school throws some light 
on the relation of the negro to our secondary schools. His relative 



TABLE LI 

Expectations Following Graduation of Boys in the 
Colored and White High Schools op St. Louis 



Expectations 



College 

Business college 

Other school 

Travel 

Farming 

Professional service . . . 
Commercial service . . . 

Clerical service 

Industrial service 

Public service 

Personal service 

Transportation service 

Work 

Undecided 



Total percentage 



Negro 



63.0 



4.6 

.4 

.4 
1.2 

.8 

5-3 
8.7 



.8 



7.8 
7.0 



100. o 



White 



SI. 4 

.5 
2.2 

.1 

.4 
i.o 

3-2 

55 
2.6 

.1 



.3 
16.7 

16.0 



100. o 



absence of interest in the high school is rather easy to understand. 
As a race the negroes are engaged in occupations which require little 
skill, for which the remuneration is low, and whose respectability is not 
high. Their standard of living is also low, and the home is not the 
center of stimulation and inspiration that it is among other groups in 
the population. The family is notoriously unstable because of the 
absence of those traditions that would give it stability. The high 
mortality of the race also acts as a disorganizing and disintegrating 
force in many negro homes. Taking into consideration these various 
influences, the attendance at the Sumner High School in St. Louis is 
little short of marvelous. These young people are carrying on a struggle 
for secondary education that is really unique in the annals of American 
education. The obvious handicaps under which they are striving can 
be duplicated by few social groups in this country today outside their 
own race. The present study shows no group within the white popula- 
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tion in the four cities investigated waging the fight so successfully and 
against such tremendous odds, as is the negro population of St. Louis. 
Those elements of the white population that might be regarded as 
approximating the negroes in standard of living, social tradition, and the 
general organization of life are very far from doing as well. The children 
from these groups hardly get into the high school at all. It is very 
doubtful if, outside the negro populations of a very few of the large cities 
midway between the north and south, such as Washington, there is any 
population group within the nation that is doing so much to send its 
children to high school as are the negroes of St. Louis. 



CHAPTER XIV 

THE PUBLIC mCH SCHOOL AND PSYCHOLOGICAL SELECTION 

It has been made clear in the earlier chapters that the student 
population of the public high school is sociologically highly selected. 
It remains to consider briefly the question of psychological selection — 
briefly because this does not constitute the central part of the study 
and because much has been done in this field in recent years. 

Psychological tests were given to the foxir groups of children in 
Bridgeport and to the students in the first year of the high school in 
Mt. Vernon. In the former city the Chapman-Welles Junior and 
Senior High School Classification Test was used and in the latter the 
National Intelligence Tests, Scale B, Form i. We shall now examine 
the data seciured from these two cities, giving special attention to the 
data from Bridgeport, because of the more comprehensive study made 
there. 

CHILDREN OF HIGH-SCHOOL AGE IN HIGH SCHOOL AND OUT 

The median scores made by the girls and boys in each of the high- 
school years in Bridgeport are given in Table LII. Although the facts 
in this table, apart from a comparison with data from the other groups 

T.\BLE LII 

Median Scores Made by Girls and Boys in Each Yeas of 

THE High School in Bridgeport— Chapman- 

Welles Test. Data from 2,537 Cases 



High-School Year 

Freshman 

Sophomore 

Junior 

Senior 

Number of cases 



Girk 



72.9 


90.8 


95-4 


99.2 



1,362 



Boys 



89.7 
IOI.8 
110.7 

113. 8 



1 1 175 



Studied in this city, are of no great significance to this study, there are 
several points of interest to be noted. The median score increases 
noticeably in the succ^essive years of the high school, yet for both 
sexes the most pronounced difference occurs between the Freshman and 
Sophomore years. This may be due to disproportionate elimination 
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at this point in the high school, but more probably to the fact that the 
test is not well adapted to measuring differences among the more matiire 
students in the later high-school years. It is also observed that the 
median score for the boys is in each case appreciably higher than that 
for the girls. It seems probable that this is likewise to be explained in 
terms of the organization of the test. 

But it is the comparison with these other groups of children of 
high-school age that interests us. These comparative scores are pre- 
sented in Table LIII. No score is given for the girls in the first year of 

TABLE LIII 

Median Scores Made by Girls and Boys in the First Year of the High School, 
THE Evening High School, the First Year of the Trade School, and the 
Compulsory Continuation Classes in Bridgeport — Chapman -Welles 
Test 



Group 


Girls 


Boys 


Number 
of Cases 


First vear hish school 


72.9 
60.0 


89.7 

78.1 
62.0 

40.9 


910 
181 


F.vpTiincr hiah srhool 


First vear trade school 


112 


Pnntimisitinn rla.<;sei; 


29.1 


d2I 




•r* * 



the trade school because the number of cases was entirely too small to 
insure reliability. The outstanding fact in the table is that, speaking 
in terms of medians, the children in the Freshman year of the high school 
are distinctly superior to those in the other groups. And in the case of 



First year high school (89.7) 

Evening high school (78.x) 

First year trade school (63.0) 

Continuation classes (40.9) 



Fig. 37. — Showing the median score made in the Chapman-Welles Test by the 
boys in each of four groups. Bridgeport. 




the evening high school the difference is more significant than these 
scores indicate, because these students are on the average two to three 
years older than those in the first year of the high school. In Figure 37 
a graphical comparison is made of the median scores for the boys in 
these four groups. No comment is necessary. 
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»4 



Median scores, however, tell but a part of the truth. For this 
reason Figure 38 was constructed, in which is presented the complete 
distribution of the scores made by each of three groups of boys, those 
in the first year of the high school, those in the first year of the trade 
school, and those in the compulsory continuation clasises. The boys in 
these three groups are of approximately the same age. Observe the 
character of the curves. The curve for the high-school Freshmen 
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Fig. 38. — Showing by percentages the distribution of scores made by each of 
three groups of boys in the Chapman-Welles Test. Data from 426 boys in the first 
year of the high school, 112 boys in the first year of the trade school, and 201 boys in 
the compulsory continuation classes. Bridgeport. 

shows a fairly normal distribution about a center of superior ability, 
while that for the continuation classes exhibits a similar distribution 
about a center of mediocre or inferior ability. On the other hand, the 
curve for the first year of the trade school shows a wide and somewhat 
irregular distribution. The first two curves are to be expected, but why 
this peculiar distribution for the trade school ? The probable explana- 
tion is to be found in the educational status of this institution and the 
attitude of school teachers and others toward it. There is no policy of 
admission that would close the doors of the trade school to children 
judged inferior by academic standards. In many instances, as a matter 
of fact, children who have failed in the conventional curriculum are 
encouraged to try this school. This accounts for the large number of 
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cases at the lower end of the distribution, but it does not explain the 
presence of many children of average and even superior ability. Appar- 
ently they enter the trade school either through necessity or because of 
interest in, or an aptitude for, various types of manual activity. 

Perhaps a word should be said about the overlapping of these curves. 
This is certainly just as significant as the fact of median differences. 
There is very large overlapping between the high-school and trade- 
school curves, and even the compulsory continuation classes hold a 
considerable area in common with the high school Freshmen. Although 
the children in these classes have in the main been rejected as imfit by 
the school, there is a surprisingly large amount of ability to be found 
among them. There are even a few of distinctly superior promise, at 
least as measured by this test. On the other hand, in the high school 
there are some children of remarkably inferior ability. Thus, while 
we may say that the high-school population represents a certain measure 
of psychological selection, it is clear that this principle does not operate 
conclusively in a negative fashion and much less in a positive way in 
determining attendance at high school. Neither are all of meager 
intellectual endowment barred from high school, nor are all possessing 
superior talent to be found within its doors. 

There is another point of interest in the data from the trade school 
that deserves some conunent. The boys in the second year not only 
did not do as well in the test as those in the first year, but they actually 
made a median record almost ten points lower. As already given in the 
table, the median for the first year is 62.0, while that for the second 
year is but 52.9; and it should be noted further that there is a median 
age diflFerence of 1.3 years in favor of the second-year boys. While no 
sweeping conclusions may be drawn from data from a single school, 
these facts give rise to the suspicion that the work of the trade school 
is not of such a character as to demand ability of the type measured by 
this and similar tests. 

CHOICE OF CURRICULA 

That a certain amount of psychological selection is expressed in the 
choice of curricula is to be expected. The extent to which this occurs 
in the Bridgeport High School is shown in Table LIV. Here are given 
the median scores made by both boys and girls pursuing the various 
curricula in each year of the high school. Data are presented for but 
three curricula for each sex, because of the very small number of students 
to be found in the other curricula offered. Examination of that part of 
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the table presenting the facts for the girls reveals appreciable differences. 
Averaging the medians for the four years we get a record for the girls in 
the college preparatory course of 95.9, as compared with 89.8 for those 
in the normal course and 86.8 for those in the commercial course. These 
differences are not large, and there is great overlappmg of the distribu- 
tions, but they do indicate some selection. 

TABLE LIV 

Median Scores Made by Girls and Boys in the Various Curricula in the 

Bridgeport High School — Chapman-Welles Test 



CUKSICULUM 


FUESHMAN 


SOPBOMORE 


Junior 


Senior 


AVERAGF, 


No. Cases 


Girls 


College 


73 

75-4 
71.8 


97.7 
87.0 

89.4 


lOI.O 

95-7 
91.6 


III. 7 
98.0 

94.4 


95 9 
89.8 

86.8 


271 
376 
715 


Noiinal 


CommeFcial 


Total 


72.9 


90.8 


95 4 


99.2 


89.6 


1,362 






Boys 


College 


92.5 
86.3 

82.9 


105.3 
100.8 

100.9 


113. 
114. 6 
121. 5 


118. 

iii-S 
1350 


107.2 

103.3 
no. I 


371 
556 
148 


Scientific 


Commerdal 


Total 


89.7 


IOI.8 


no. 7 


II3-8 


108.7 


1,075 





Turning to the other half of the table, which gives the facts for the 
boys, we observe no consistent tendency for any one of the groups to 
show superiority from year to year. There are some average differences, 
but they are not significant. The absence of any definite selection here 
may be due to the fact that no one of these curricula is strictly vocational, 
although the commercial course approaches it. If the number in the 
industrial arts course were sufficiently large to furnish reliable medians, 
it is probable that some selection would be found among the boys. 

In Mt. Vernon the National Intelligence Tests were given to the 
high-school Freshmen. The median scores made by both sexes in the 
different curricula are given in Table LV. The several academic 
curricula are grouped, and no data are given for the girls pursuing the 
industrial arts course because of an insufficient number of cases. It is 
at once apparent that in Mt. Vernon the academic curricula are attracting 
the students of superior ability regardless of sex, while the lowest record 
is made by the boys in the industrial arts course. Yet it should be noted 
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that there is much overlapping, and that in the vocational courses there 
are many students of unusual talent. 

TABLE LV 

Median Scokes Made by Fkesidian Gntis and Boys in Each Type of Cukjuculxtm 
IN THE Mr. Vernon High School— National Intelligence Tests 



Curriculum 


Girls 


Boys 


Median Score 


No. of Casen 


Median Score 


No. of Cases 


Academic 

Commercial 

Industrial arts 


iSS-3 
144. 1 


157 
85 


155.0 
147.5 
130.0 


180 • 

67 
34 








\f^ 



PARENTAL OCCUPATION 

In Table LVI are given the scores made in the Chapman- Welles 
Test in the Bridgeport High School by the students grouped according 
to the occupation of the father, the bo3rs and girls being kept separate 

TABLE LVI 

Scores Made by GntLS and Boys from Different Occupational Groups in 
THE Chapman-Welles Test. In Each Case the Median Scores Made 
IN the Four High-School Years Are Averaged. Data from Bridgeport 
High School 



Pasentax Occttpation 



Proprietors 

Professional service 

Managerial service 

Commercial service 

Clerical service 

Artisan-proprietors 

Buildings tiades 

Machine trades 

Miscellaneous trades 

Transportation service 

Personal service 

Common labor 

All manual-labor occupations, 

All occupations 



Gdlls 



AverajKe of 
Medians 



91.8 

103.3 

945 

94.3 

95.8 

851 

913 

92.3 
84.8 

84.8 

81.3 
90.0 



88.8 



91.6 



No. of 
Cases 



213 

66 

191 

77 
55 
59 
54 
161 

74 
36 

23 
16 



404 



1,128 



Boys 



Avera|^ of 
Medians 



105.4 
104.8 

109.4 
no. 5 
107.7 
107.8 
103.7 
107.3 
107.9 
112. 5 
101.9 
95 o 



105.8 



106.9 



No. of 
Cases 



193 

59 
161 

71 

31 

39 

47 

131 

51 
28 

19 
17 



316 



898 



because of the sex differences already noted. For each group the median 
scores for the four high-school years are averaged. Several of the 
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occupational groups are omitted from this table because of inadequate 
representation in one or more years. For the purpose of focusing 
special attention on the laboring groups they are all combined into a 
single group at the bottom of the table. In this group are included 
the building, machine, printing, and miscellaneous trades, the transporta- 
tion workers, public service, personal service, and common labor. 

An examination of the table shows no clear differences. And the 
evidence from the separate years of the high school, not given here, 
supports this statement. Although for both the girls and the boys the 
combined labor groups do average a point or so lower than the entire 
high-school population, the difference is so small as to constitute an 
entirely insufficient basis on which to build sweeping conclusions. In 

TABLE LVn 

Median Scoses Made by Freshmen of the Mt. Vernon 
High School in the National Intelligence Tests, 



Classified According 
Father 



TO THE Occupation of the 



Parental Occupation 


Median Score 


No. of CaxTS 


Proprietors 


147-9 
158.2 

152.5 

152. 5 
138.2 

152.5 
141. 5 


50 

25 

23 
22 


Professional service 


Managerial service 


Commercial sf rvice ......... 


Clerical service 


13 
12 


Artisan-proprietors 


All laboring eroups 


48 







Bridgeport at least the high-school students from the various occupational 
groups exhibit about the same measure of ability. This indicates again 
that the children of manual laborers who get into the high school are 
relatively highly selected, since the testing of an unselected group of 
children from this source shows an intelligence level appreciably lower 
than that of children from the professional and more prosperous classes. 
In Mt. Vernon, however, we do find some differences in the small 
group in the Freshman class for whom we have all the necessary data. 
The facts are presented in Table LVII. In order to secure a suflSciently 
large niunber of cases for statistical purposes all the laboring groups 
are combined. If the record made by the children of this combination 
group is compared with records made by those whose fathers are engaged 
in other occupations, the comparison is found to be somewhat xmfavorable 
to the laboring classes, although the clerical service does show a slightly 
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lower record. But even in Mt. Vernon the complete distributions show 
the differences to merit less attention than the points of agreement. 

THE IMMIGRANT 

The test records made by the high-school students in Bridgeport, 
classified according to the father's coimtry of birth, appear in Table 
LVIII. Since this table is organized in the same way as the previous 
table giving similar data for the occupational groups, no explanation is 
necessary. If we compare the records made by the combined immigrant 
groups with those made by children of native parentage, they are found 
to be almost identical, the boys displaying slight superiority in the former 
and the girls in the latter group. These differences are not large enough 
to enable us to say, however, that the immigrant boys are superior and 
the immigrant girls inferior to the American children in this high school. 
With the exception of the Italian and Polish children, whose records are 
considerably below the average for both sexes, the children of foreign 
parentage appear to hold their own very well. 



TABLE LVm 



\ 



Scores Made in Chapman-Welles Test by Girls and Boys, Classified Accord- 
ing TO Nativity of the Father. Median Scores Made in the Four 
School Years Are Averaged in Each Case — Bridgeport High School 



Country of Father's Birth 



United States 

Austria-Hungary 

British Empire 

Germany 

Ireland 

Italy 

Poland 

Russia 

Scandinavia 

All foreign coimtries. . 



Gxuj 



Aven^of 
Medians 



92.5 
84.1 
92.1 
86.0 

90.3 
80.0 

83.8 

91.8 

93.9 



90.6 



No. of 



586 

93 
82 

27 
98 

39 
8 

135 
SI 



644 



Boys 



Avera^^e of 
Medians 



106.7 
109.2 
108.7 
III. 9 
100. 5 
99.0 

99.4 
109.2 

106.3 



107. 1 



No. of 
Cases 



405 

97 

57 

19 
66 

55 
10 

132 

49 



493 



A similar situation is found among the Freshmen in the Mt. Vernon 
High School. Since the number of children of immigrant stock is 
small, they are all included in a single group. This gives us for the 
girls of native and foreign parentage the median scores of 155.5 ^^d 151.3 
respectively. The corresponding scores for the boys are 156.2 and 
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154.0. There is in each case a slight difference favoring the former, 
but hardly large enough to deserve comment. We may say, therefore, 
that, regardless of any differences in ability that may be foimd in 
unselected groups of children from the native and various immigrant 
stocks, such differences are practically obscure in the high-school 
population. 

FAMILY INFLUENCES 

A Study of the records made in the tests by the firstborn and lastbom 
in families of two or more children brings to light evidence which supports 
the conclusions in an earlier chapter that selective influences are operat- 
ing at this point. In Table LIX are compared the scores made in the 
Chapman- Welles Test by the firstborn and lastbom children in the 
Bridgeport High School. As in previous tables, in order to get a single 
measure for each group the median scores made by the students in the 
four years are averaged. For both the boys and the girls, it will be 
observed, the firstborn make a score significantly larger than that made 
by the lastbom children. 

TABLE LIX 

Comparison of Scores Made by Firstborn and Lastborn Children in 
THE Bridgeport High School in the Chapman-Welles Test. In 
Each Case the Median Scores Made in the Four High-School Years 
Are Averaged 



^\ 1 f Tl* A 1 


Girls 


Boys 


Order of Birth 


Avera^^of 
Medians 


No. of 
Cases 


Average of 
Medians 


No. of 
Cases 


Firstborn 


94.8 
87.8 


287 
247 


108.3 
102.8 


264 


Lastbom 


205 



Among the Freshmen of the Mt. Vernon High School the same rela- 
tion is found, as an examination of Table LX will show. What is the 
explanation? Certainly not that firstborn are brighter than lastbom 
children, but rather that the former in the high school are more highly 
selected groups than the latter. Among certain elements of the population 
the firstborn child is more likely to be called on to sacrifice his own educa- 
tional opportunities in the interests of the family than is the lastbom. 
Especially, if he does not possess unusual ability, it seems that he will 
receive less encouragement than his younger brother or sister to remain in 
school. In other words, that general tendency of the high school to select 
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children of superior talent and reject others operates with peculiar force 
among the firstborn, because of the influence of certain sociological 
factors. 

TABLE LX 

Comparison of Median Scores Made in the National Intelugence 

Tests by Firstborn and Lastborn Children in the 

Mt. Vernon High School 



Order of Birth 


GntLs 


Boys 




Median Score 


No. of Cases 


Median Score 


No. of Cases 


Firstborn 


151. 3 
147.5 


27 

22 


154.2 
146.7 


38 
24 


Lastborn 



It is also interesting to note the relation of ability to the number of 
children in the family, keeping in mind of course that the validity of 
these tests is assumed. The facts from the Bridgeport High School are 
presented in Table LXI. It will be observed that the students are 
classified into three groups on the basis of the number of children in the 
family from which they come. First, there is the family with an only 
child; second, the family with from two to four children; and third, 
the family with five or more children. According to this table the score 
seems to vary inversely with the size of the family for both the girls and 
the boys. 

TABLE LXI 

Comparison of Scores Made in Chapman-Welles Test by Children Coming 
FROM Families of Three Different Sizes in the Bridgeport High School. 
In Each Case the Median Scores Made in the Four High-School Years 
Are Averaged 



Number op Children 
IN THE Fawily 


Girls 


Boys 


Average of 
Meduns 


No. of 
Cases 


Avera^of 
liftediaos 


No. of 
Cases 


I 


94.2 
92.6 

893 


1X8 

599 
308 


113-6 
107.0 
104.2 




112 


2-4 

5+ 


523 
263 



Data bearing on this same point from Mt. Vernon appear in Table 
LXII. The evidence here corroborates the findings in Bridgeport. 
Apparently the superior children exist in proportionately larger num- 
bers in the smaller families. But the explanation is probably to be 
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found in the voluntary limitation of the birth-rate among the more 
intelligent and foresighted elements of the population. The ultimate 



TABLE LXII 

COMPABISON OF MEDIAN ScORES MaDE IN THE NATIONAL INTELLIGENCE TeSTS BY 

Children Coiong from Faiolies of Three Different Sizes in the 

Mt. Vernon High School 





No. or CmT.DiKN 

Df THXFAMILy 


GntLS 


Boys 




Median Score 


No. of Cases 


Median Score 


No. of Cases 


I 


148.8 

146.7 
139.2 


9 
62 

19 


165.0 

151-4 
139.6 


8 


2-4 


63 
39 


5+ 


J 1 ....... •••.•.!. •■•••* 



efiFect of such a policy on the soundness and quality of the racial stock 
is obvious, but a discussion of this matter is beyond the scope of this 
study. 



CHAPTER XV 

THE POPULATION OF THE PRIVATE SECONDARY SCHOOL 

There are in the United States 158,745 students enrolled in the 
private secondary schools, according to the report of the Federal Bureau 
for the school year 1917-18. While the proportion of the total secondary- 
school population to be found in these schools has been decreasing 
gradually for fifty years and probably for an even longer period, the 
number is still sufficiently large to receive attention in any study of 
this character. This chapter may, therefore, be regarded as a supple- 
ment to the more detailed study of the social composition of the public 
high-school population reported in the preceding chapters. It will 
throw additional light on the extension of the opportunities of secondary 
education to the various strata of American society. 

But there is a second consideration that lends significance to this 
part of the study. It has been remarked that in the primitive peoples 
inhabiting various parts of the globe today we may see our contempora- 
neous ancestors. While this construction must not be taken literally, since 
each people, even the most primitive, has experienced a longer or shorter 
period of evolution that has produced certain unique and special charac- 
teristics, it does contain a certain element of truth. So in the private 
secondary schools of today we see preserved some of those features 
which characterized the secondary institutions of a few generations ago, 
before the rise of the public high school. By comparing the high-school 
population with that of the private secondary schools we may, therefore, 
get some idea of the distance we have traveled in actual practice from 
the conception of secondary education as class education. Of course 
there are certain forces operating today to determine the character of 
the population of these private schools which did not affect the schools 
of the earlier period, but in general the impression made by the com- 
parison probably corresponds with the facts. The elements in the popu- 
lation which patronize the private secondary schools today in all 
probability gave their children a secondary education in the days when 
it was not free and when it looked toward the college altogether. To be 
sure, a considerable number of parents who do not patronize the private 
secondary schools would send their children to these schools today if 
there were no public schools of secondary grade, but it is not probable 
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that these additions would greatly change the social complexion of the 
student population there enrolled. 



THE SCHOOLS STUDIED 

Data were secured from two schools: the one, a day school in the 
Middle West, and the other, a famous boarding-school in^ew England. 
They are respectively the University of Chicago High School in Chicago, 
Illinois, and the Phillips-Exeter Academy at Exeter, New Hampshire. 

Owing to the very rapid development of Roman Catholic secondary 
schools during the last twenty years, an effort was made to secure the 
facts from one of these schools, but without success. The administrative 
officers approached seemed not to be interested in a study of this 
character. 

Perhaps a few words should be set down concerning the nature of the 
two schools studied. Exeter Academy is a non-sectarian school offering 

TABLE LXIII 

Occupations op Fathers or Guardians op 201 Students in Phillifs-Exeter 
Academy and 418 in the University op Chicago High School 



Parental Occupation 


Exeter Academy 


U. OP C. High School 


Total 


Number 


Percentage 


Number 


Percentage 


Number 


Percentage 


Proprietors 


88 
62 
21 

15 

5 

3 
2 

2 
3 


44.0 

31 

10.5 

7-5 

2.5 

1-5 
1.0 

1.0 

1.0 


176 

130 
50 

41 
8 

5 
2 


42.1 

311 
12.0 

9.8 

1.9 

1.2 

•5 


264 
192 

71 
56 

13 
8 

4 
2 

9 


42.7 
310 

"5 
9.0 

2. 1 


Professional service 

Managerial service 

Commercial service 

Clerical service 


Artisan-proprietors 

Agricultural service 

Manual labor 


1-3 
.7 
•3 

1.4 


Unknown 


6 


1.4 




Total 


201 


100. 


418 


lOO.O 


619 


100. 







a four-year academic course and enrolling about 575 students, all of 
whom are boys. The University of Chicago High School is coeducational 
and non-sectarian and is definitely college preparatory. Its registration 
is about 475. Both schools have tuition fees, that of the former being 
$200 and that of the latter $275. In addition to the tuition fee at 
Exeter there are the annual charges for room and board and other 
assessments which range from $336 to $1,091, according to the catalogue 
for 1920-21. 
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Data were not secured from the entire population in either school, 
since it was felt that a random sampling would be suflScient for our 
purposes. As shown in Table LXIII returns were received from 201 
students in Exeter and 418 in the University of Chicago High School. 



THE PARENTAL OCCUPATION 



As in the study of the public high school, the most significant thing 
here is the occupation of the parent or guardian. The facts for the two 
schools are presented in Table LXIII. A glance at this table makes it 
clear that^the social composition of the student population in these 



Proprietors 



(427) 



Professional service (31.0) 



Managerial service (11.5) 



Commercial service (g.o) 



Clerical service (2.1) 



Artisan-proprietors (x.3) 



Agricultural service 



Manual labor 



Unknown 



(.7) 



(.3) 



(M) 




Fig. 39. — Showing by percentages the occupations of the fathers or guardians 
of 619 students in Phillips-Exeter Academy and the University of Chicago High 
School. June, 192 1. 



schools is decidedly different from that of the public high-school popula- 
tion. And, furthermore, Phillips-Exeter Academy and the University 
of Chicago High School draw their students from almost exactly the 
same elements in the population. About the only diflFerence worthy of 
mention is the slightly larger representation of the managerial and 
commercial workers in the latter and a correspondingly greater per- 
centage of proprietors and clerical workers in the former. 

The percentages for the two schools combined are presented graph- 
ically in Figure 39. It will be observed that the proprietors have the 
largest representation, with 42.7 per cent of the students. Then follows 
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the professional service with 31.0 per cent. No other group can be said 
to be well represented in these schools. Consequently it may be said 
that private secondary schools of the more exclusive type are organized 
practically for these two classes in the population. The relatively poor 
representation of the managerial service is perhaps surprising xmtil it is 
recalled that quite a large proportion of the purely managerial positions 
are not high-grade positions and that many of the individuals holding 
these positions have been promoted from some form of skilled labor. 
Considering their numbers in the population the commercial workers 
have a fair representation, while the clerical workers are almost wholly 
absent. There are very few artisan-proprietors and farmers; and the 
many grades and varieties of manual labor combined account for only 
.3 per cent of the total enrolment of the two schools. It is probable 
that more detailed and comprehensive knowledge of these few cases 
would reveal the influence of certain special circimistances not ordinarily 
associated with manual labor. 

It is interesting at this point to make a comparison with the public 
high-school population. This is done in Table LXIV. According to 

TABLE LXIV 

Occupations op Fathers or Guardians op 17,265 Students in the Public High 
Schools op Bridgeport, Mt. Vernon, St. Louis, and Seattle, and 619 

STXn>ENTS IN THE PhILLIPS-ExETER AcADEMY AND THE UNIVERSITY OP CHICAGO 

High School 



Parental Occupation 



Proprietors 

Professional service 
Managerial service , 
Commercial service 
Clerical service . . . 
Artisan-proprietors . 
Agricultural service 
Manual labor .... 
Unknown 

. Total 



High Schools of 

Bridgeport^ Mt. Vernon, 

St. Louis, Seattle 



lOO.O 



Phillips-Exeter 

Academy and Universi^ 

of Chicago High School 



19.8 


42.7 


9.4 

16. s 


310 
II. 5 


95 
5.8 


9.0 
2.1 


4.2 


1.3 


2.4 


.7 


29.1 


.3 


3-3 


1-4 



lOO.O 



this table only two occupational groups have a greater proportional 
representation in the private than in the public secondary schools — the 
professional service and the proprietors. All the rest are less well 
represented, although only slightly so in the case of the commerical 
service. Then follow the managerial service, the clerical service, the 
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artisan-proprietors, the agricultural service, and finally manual labor. 
It is in this last group that the most pronoimced diflFerence is to be found. 
While 29.1 per cent of all the students in the public high schools come 
from the laboring classes, only a negligible proportion of those in these 
private schools are from this source. Thus, while public secondary 
education in the United States is still highly selective, it is certainly 
much less so than private. And, assuming that these private schools 
do give us a relatively reliable picture of the social composition of our 
secondary-school population of a few generations ago, it is clear that we 
have traveled a considerable distance from the conception of secondary 
education as class education. 



NATIVITY OF THE FATHER 

The students in these two schools are very largely of American 
parentage. This is shown in Table LXV in which they are classified 

TABLE LXV 

Nativity of Fathers of 6^9 Students in the Phillips- 
Exeter Academy and the University of Chicago 

High School 



Country of Father's Birth 

United States , 

Austria-Hungary , 

British Empire , 

France 

Germany , 

Ireland 

Italy 

Russia 

Scandinavia 

All others , 

Total •. 




Percentage 

87.3 
i.o 

6.6 

.6 

2.7 

.5 
.2 

5 
•3 
'3 

100. o 



according to the nativity of the father. In the two schools combined 
87.3 per cent of the fathers of the students were bom in this country, 
and over one-half of the remainder were bom in English-speaking 
countries. It will be noticed further that the south and east of Europe 
are practically without representation. These schools draw from the 
native stock and the peoples from the north and west of Europe. 

NUMBER OF BROTHERS AND SISTERS 

In view of the foregoing facts concerning occupation and nativity it 
is to be expected that the families from which these children come should 
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be somewhat smaller than those from which the public high school is 
recruited. And such is the case to a small d^ree, as may be seen by 
examining Table LXVI. According to this table the median nimiber of 
brothers and sisters is higher for the students in the public high schools 
in each of the cities than it is for those in either of the private schools. 
This figure is lowest in the University of Chicago High School, where it 
is but 1.3, and highest in the Bridgeport High School, where it reaches 2.3. 

TABLE LXVI 

Median Number of Brothers and Sisters of the 

Students in the Pubuc High Schools of Four 

Cities and in Two Private Secondary Schools 



Secondary Schools 



Bridgeport 

Mt. Vernon 

Seattle 

St. Louis 

Exeter Academy 

University of Chicago High School 



Median Number 

Brothers and 

Sisters 



2.3 

2.1 
2.0 

1.8 
1-7 
1.3 



In conclusion it should be pointed out that the diflferences between 
the public high school and these private secondary schools are actually 
greater than statistics indicate. In all probability, for example, there 
is an important average diflFerence between the managerial service 
represented in the two types of schools. Fathers engaged in these 
occupations who send their children to the private school hold positions 
somewhat superior as a rule to. those held by fathers similarly classed 
who send their children to the public schools. Many of those represent- 
ing the managerial occupations in th^ high school are foremen while 
this grade is practically absent in the private school. The same may 
be said of each of the remaining occupational groups, when examined 
in the concrete. Thus we may conclude that, while the public high school 
is still a class institution in a very real sense, yet the great increase in 
the secondary-school population of the last forty years marks a consider- 
able advance toward the democratization of secondary education. 



PART III. CONCLUSION AND INTERPRETATION 

CHAPTER XVI 

THE SELECTIVE CHARACTER OF AMERICAN 
SECONDARY EDUCATION 

In view of the foregoing analysis it is clear that we in America have 
not abandoned in practice the selective principle in secondary education, 
even though we have established a free public high school in almost 
every commxmity in the country. It is not strictly in accord with the 
facts to say that "a public high school differs from an elementary 
school chiefly in the age of its children." It is true that children in 
high school are on the average somewhat older than those in the elemen- 
tary school, yet, as a matter of fact, there is not very much difference 
in the ages of pupils enrolled in the eighth grade and those in the first 
year of the high school. High-school students, even today and in spite 
of the amazing growth of the high-school enrolment since 1880, are a 
highly selected group. And this difference is just as important as the 
difference in age. ^Secondary education is not education for adolescence, 
as elementary education is education for childhood, but rather education 
for a selected group of adolescents, as we have seen in the preceding 
chapters, and as we shall note again now in summary. 

PARENTAL OCCUPATION AND THE PUBLIC HIGH SCHOOL 

There is a close relation between parental occupation and the 
privileges of secondary education. If we examine the entire high-school 
population, we find certain occupational groups very well and others 
very poorly represented, in proportion to their numbers in the general 
population. Among the former are the five great non-labor groups 
with professional service occupying the most advantageous position, 
followed by the proprietors, commercial service, managerial service, 
and clerical service. At the other end of the series are the lower grades 
of labor with common labor almost unrepresented and personal service, 
miners, limiber-workers, and fishermen, and the miscellaneous trades 
and machine operatives in the manufacturing and mechanical industries, 
occupying somewhat better positions in the order named. The other 
occupational groups are found between these two extremes. Next to 
the non-labor groups are the printing trades and the public service, 
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followed by the machine trades, transportation service, and the building 
trades. In general, the order here given reflects the social and economic 
status of the occupation, its educational and intellectual standards, 
and the stability of employment. 

^ Not only do these various occupational classes exhibit different 
degrees of representation in the high school at the beginning of the 
course, but those very groups that are under-represented in the Freshman 
year have the smallest ratio of Seniors to Freshmen. In fact, the 
representation of an occupation in the first year of the high school is 
at the same time a fairly accurate measiure of its tendency to persist 
through the fourth year. Consequently, the differences among the 
I groups become more and more pronounced in the successive years of the 
/ school. The student population gradually becomes more and more 
homogeneous as the soiu-ce from which it is drawn becomes more narrow, 
until by the time the Senior year of the high school is reached, the 
student body exhibits a distinctly class Aaragter* Here the represen- 
tatives of the laboring classes are few indeed in proportion to their 
number in the general population, and the lower grades of labor have 
practically disappeared. This is brought out in striking fashion by the 
data from Mt. Vernon in which the sixth grade is contrasted with the 
last year of the high school. 

Evidence in corroboration of these conclusions, drawn from a study 
of the high-school population, is derived from the investigation of 
groups of children of high-school age not in high school in Seattle and 
Bridgeport. In the former city, a study of 514 children of high-school 
age at work showed a social composition very different from that of the 
high-school population. Here, four great labor groups — the building 
trades, common labor, machine trades, and transportation service — con- 
tribute over 60 per cent of the children. The situation is just the reverse 
of that found in the high school. In Bridgeport a similar condition is 
found. In the evening high school of that city the sons and daughters 
of the laboring classes constitute the great majority of the enrolment 
with the machine trades in the lead, followed by the miscellaneous 
trades, common labor, and the building trades. In the trade school the 
situation is about the same except thai the representation of the laboring 
classes is yet larger and common labor forges ahead of the miscellaneous 
trades to second place. Apparently the children of the laboring classes are 
destined to follow in the footsteps of their fathers. This representation 
of the labor groups is still further increased in that group of educational 
unfortunates enrolled in the compulsory continuation classes in which 
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common labor holds first place, accounting for over one-fourth of the 
entire registration. 

These differences in the extent of educational opportunity are 
further accentuated through the choice of curricula. As a rule, 
those groups which are poorly represented in the high school patronize 
the more narrow and practical curricula, the curricula which stand as 
terminal points in the educational system and which prepare for wage- 
earning. And the poorer their representation in high school, the 
greater is the probability that they will enter these curricula. The on e- 
and two-year vocational courses, wherever offe red, draw their regis- 
tration particularly, IroHl Llie laiiky Of lUbor. This tendency is con- 



siderably more pronounced among ihe girls than among the boys. The 
former seem to be peculiarly bound by the social class from which they 
come. One is surprised at the unmistakable class character of the girls* 
college preparatory course in a high school such as that in Bridgeport. 
Furthermore, the thesis may be cautiously advanced that these differ- 
ences appear somewhat more clearly in the East than in the West, but 
it is hardly safe to generalize on the basis of returns from four cities. 

A study of expectations following graduation, as given by the 
students, indicates that this selective principle continues to operate 
beyond the period of secondary' education. Those classes which are 
least well represented in the last year of the high school will apparently 
be yet less well represented in the colleges and universities. And, as 
in the case of the choice of curricula, this tendencv is more marked 
among the girls than among the boys, in the East than in the West. 

THE PUBLIC HIGH SCHOOL AND THE CULTURAL LEVEL 

Parental occupation, as one index of cultural level, exhibits a close 
relation to educational opportunity. The same is true of the possession 
of a telephone in the home, according to the returns from Bridgeport 
and Mt. Vernon. In the former city, it was found that telephones are 
two and one-half times as frequent in the homes of high-school students 
as in those of children attending the trade school, and seven times as 
frequent as in the homes of the children in the compulsory continuation 
classes. Furthermore, the percentage of telephones increases decidedly 
from year to year in the high school. Thus we find but 39.7 per cent of 
the students in the Freshman year coming from homes with telephones, 
whereas in the Senior year, this percentage is 60.3. There are also wide 
differences among the curricula in this respect. In the case of the girls, 
telephones are almost twice as frequent in the homes of those who are 
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enrolled in the college preparatory as in the homes of those taking the 
commercial course. And these curricular differences are less marked 
among the boys than among the girls as was observed in the study of the 
parental occupation. Data from Mt. Vernon, including returns from 
the sixth grade, support in every particular these conclusions drawn from 
the Bridgeport study. 

THE PUBLIC HIGH SCHOOL AND FAMILY INFLUENCES 

All the evidence brought to light in this study points to the impor- 
tance of the family as a powerful factor in determining attendance at 
high school. The mortality of parents of high-school students is found 
to be considerably below the expectation for children of high-school age, 
and does not increase perceptibly from the Freshman to the Senior year. 
In fact, according to the returns from Mt. Vernon, the mortality of 
parents is appreciably higher among sixth-grade children than among 
students in the last year of the high school. yAn examination of the 
various groups of children of high-school age not in high school shows a 
much higher mortality of parents here than among high-school students. 
In the case of young people attending the evening high school in Bridge- 
port, the mortality of parents is extraordinarily high, more than two and 
one-half times as high as among those attending the day high school. 
Unquestionably the disorganization of the home through the death of a 
parent is reflected in the diminution of the opportunities of secondary 
education. 

While the evidence is neither quite so clear nor quite so objective, 
apparently the engaging in remunerative employment on the part of the 
mother acts in the same way as the death of a parent. Comparisons 
made among the groups studied usually hold in the one case as in the 
other. Yet, it must not be forgotten that the working mother is 
usually just one element in a complex social situation. 

The influence of the size of the family on educational opportunity 
is not altogether clear. On the average, those elements in the population 
who do not patronize the high school have larger families than those 
who do, but there is no evidence to indicate that the size of the familv 
itself is a determining factor; for the number of brothers and sisters is 
no smaller among Seniors than among Freshmen, and the very large 
families have just as high representation in the last as in the first year 
of the high school. Likewise the very small families do not apparently 
increase their representation in the later years of the high school. 
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The order of birth seems to be a matter of more importance, although 
the complexity of the situation is hardly compatible with any but the 
most cautious of statements. Our clearest evidence, drawn from the four 
groups studied in Bridgeport, indicates that the firstborn has somewhat 
more limited chances of securing a high-school education than the 
lastbom child. It is on him particularly that the burden of family 
support is likely to fall, if one or more of the children must help to 
bear it. 

THE PUBLIC HIGH SCHOOL AND THE IMMIGRANT 

Returns from Bridgeport and Mt. Vernon indicate very clearly 
that children of native parentage attend the public high school in 
proportionately much 
parentage. There are 

mate, if they do not surpass, the native stock in their zeal for secondary 
education, altogether apart from the social and economic handicaps 
under which the immigrant labors. Among these, probably the Russian 
Jews stand at the top, followed by the Irish, the Germans, and the 
peoples of the British Empire. At the other extreme are the Italians, 
the Poles, and the races of the old Austro-Hungarian Empire who 
patronize the high school in exceedingly small measure. Disregarding 
the record of the Russian Jews, it may be stated as a general principle 
that the farther east and south we go in Europe, as the source of our 
immigrants, we find les s interest in secondary education. 

The well-known tendency amoSg our own people for the girls to pat- 
ronize the high school in greater numbers than the boys is reversed among 
certain immigrant stocks. Thus, while in the Bridgeport High School 
there are but 74 boys of native parentage to every 100 girls, among the 
Italians this ratio of boys to girls is 154. This social trait, if such it 
may be called, varies much from group to group. Beginning with the 
Irish who exhibit the American trait in approximately its native strength 
of sending girls rather than boys to high school, the proportion of boys 
steadily increases as we pass east and south into Europe. Among the 
peoples of the "new" immigration the right of the girl to a secondary 
education is not recognized as on a parity with that of the boy. 

In choice of curricula the girls of inunigrant stock are clearly less 
inclined toward the college preparatory course than are the girls of 
native parentage. Curiously enough the reverse is true of the boys, 
but, since the boys of American parentage are exceptionally well repre- 
sented in the scientific course, which in reality is a college preparatory 
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course, no large significance should be attached to this difference between 
the foreign and native stock. 

THE PUBLIC fflGH SCHOOL AND THE NEGRO 

While for the country as a whole the proportion of negroes of high- 
school age to be found in our high schools is very small, in the city of 
St. Louis they do about as well as the whites. A study of the student 
population in the negro high school of this city helps us to understand 
the difficulties that stand in the way of educational achievement on the 
part of members of this race. The fathers of the students in this high 
school are for the most part engaged in manual labor, and the lower and 
less respectable grades of manual labor, particularly personal service 
and common labor. The negro family exhibits a large measure of 
disorganization, as indicated by such crude and unsatisfactory phe- 
nomena as a deceased parent or a working mother. In the high-school 
population of St. Louis the parental mortality for the negro children 
is well over twice as high as for the children of white stock, and the 
frequency of the working mother is between five and six times as great 
for the students of the one as for those of the other race. All of which 
makes it safe to conclude that nowhere else in the nation is there a 
similarly large representation of any other race living on the same social 
and economic level that is sending as large a proportion of its children 
to high school as the negroes of St. Louis. 

The negroes exhibit in a pronounced fashion the American trait of 
sending a larger proportion of their girls than of their boys to high school. 
In choice of curricula, the negro girls differ from their white sisters 
chiefly in avoidance of the two-year conunercial curriculum and in their 
very frequent selection of the home economics course. The negro boys 
avoid the general and concentrate on the manual training course. 
Following graduation, the negro girls expect to attend normal school 
and enter professional service in much larger numbers than do the whites. 
And they are not apparently looking forward to clerical service in 
proportionate numbers. Surprisingly, in the case of the boys, the only 
important difference between the two races is the much larger expectation 
of college attendance on the part of the negroes. It should be kept in 
mind, however, that these conclusions are based altogether on statements 
by the students, and consequently require considerable discounting. 

THE PUBLIC HIGH SCHOOL AND PSYCHOLOGICAL SELECTION 

Not only is the high-school population selected sociologically, but 
it is selected psychologically as well. Children of high-school age not 
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in high school, whether they be in the evening high school, the trade 
school, or the continuation classes, show a lower intelligence rating on 
the average than do those in high school. But there is much overlapping 
in the distribution of ability for the two groups. There is much excellence 
out of, as well as much mediocrity in, the high school. The trade-school 
population shows a particularly wide distribution of ability. 

In the high school itself the traditional academic curricula draw a 
higher type of ability, on the average, than do the newer and vocational 
currioila. Here also, however, the overlapping of the distributions is 
pronounced, and perhaps even more significant than the average diflFer- 
ence. 

The children from the laboring classes exhibit ability of practically 
as high grade as do those from the other occupational groups. This is 
probably due to the much greater elimination of children of labor 
parentage. Likewise the children of immigrants do about as well on 
the tests as do the children of native stock. 

Firstborn make records somewhat superior to the records of lastbom 
children. This is probably to be explained in terms of greater elimination 
and thus more rigid selection among the former. The intelligence score 
also varies inversely with the size of the family. The explanation here 
is apparently to be found in the limitation of births among the more 
foresighted elements in the population. 

THE POPULATION OF THE PRIVATE SECONDARY SCHOOL 

In the population of the private secondary school, which charges a 
considerable tuition fee and which is fundamentally college preparatory 
in its function, we probably have as accurate a picture as we can get 
today of the sources from which the private academy drew its students 
before the rise of the free publig high school. While this picture is 
certainly not accurate to the details, the general outlines in all proba- 
bility do not falsify the facts. 

Taking the student populations of Exeter Academy and the Univer- 
sity of Chicago High School, we find the laboring classes practically 
absent, in contrast to a representation of 29 per cent in the public high 
school. Furthermore, these two schools draw almost three-fourths of 
their students from two occupational groups — the proprietors and 
professional service. Also almost 90 per cent of these students are of 
native parentage. Thus, while we may say that public secondary 
education is still highly selective, it is obvious that it has been and 
might be much more so. 
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CONCLUSION 

Little need be said in conclusion. The story that has been told in 
the foregoing pages is not a new one. Misfortune, as well as fortune, 
passes from generation to generation. The children of unfortunate par- 
entage are unfortunate, assuming here that the current secondary edu- 
cation is worth to the individual some fraction of its cost. The ancient 
adage, "To them that hath shall be given," is true today as in olden 
times. When not preserved through the operation of biological forces, 
the inequalities among individuals and classes are still perpetuated to a 
considerable degree in the social inheritance. While the establishment 
of the free public high school marked an extraordinary educational 
advance, it did not by any means equalize educational opportunity; 
for the cost of twtion is not the entire cost of education, or even the 
larger part of it. Education means leisure, and leisure is an expensive 
luxury. In most cases today this leisure must be guaranteed the indi- 
vidual by the family. Thus secondary education remains largely a 
matter for family initiative and concern, and reflects the inequalities 
of family means and ambition. 



CHAPTER XVII 

THE fflGH SCHOOL AND DEMOCRACY 

More than twenty years ago John Dewey, in the opening paragraph 
of his School and Society , gave this expression to his conception of the 
ideal relation that society should sustain toward its children: "What 
the best and wisest parent wants for his own child, that must the com- 
munity want for all of its children. Any other ideal for our schools is 
narrow and unlovely; acted upon, it destroys our democracy." With 
this ideal, properly interpreted, all believers in democracy are in s)anpa- 
thetic and complete accord. 

At the present time, in the light of the facts revealed in this study, 
it is clear that we are very far from the realization of this ideal in our 
own country, at least in so far as secondary education is concerned. 
We are probably as near to it, if not somewhat nearer, than are the 
people of any other nation; and yet the facts do not set especially well 
with our professions of equality of opportunity, assuming of course that 
secondary education does increase an individual's chances for what we 
call success in modem life, as well as contribute to the general enrichment 
of life. In a very large measure participation in the privileges of a 
secondary education is contingent on social and economic status. In this 
connection, as in others, it would be difficult, in the thought of Bernard 
Shaw, to place too much emphasis on the need of a child's using wisdom 
in tl^. choice of its parents; and yet, in view of the differential birth- 
rate, the number of chances of choosing the more highly educated and 
well-to-do parents i& distinctly limited, and is gradually becoming 
more so. 

UNIVERSAL SECONDARY EDUCATION 

But it may be maintained that this ideal of equality of educational 
opportunity does not mean sameness of opportunity, nor does it mean 
necessarily equality in years of educational experience. Some natures, 
as certain soils, will respond to more intensive cultivation than others. 
Surely no one would defend the proposition that all persons should 
continue their education through the three years of the university 
graduate school in the interests of equality of educational opportunity. 
The endowment of the individual must be recognized in each case. The 
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most that can be demanded in recognition of the ideal is that the poten- 
tialities of the individual be realized. It is obvious that the selective 
principle, resulting in elimination, must appear at some point in our 
educational system. But at what point should the principle appear, 
and under what conditions should it operate? 

This really raises the question of the wisdom and justice of universal 
secondary education. In theory we are apparently rather definitely 
committed to the idea, although in practice we are yet very far from its 
realization, as this investigation shows. If the course on which we have 
embarked is unwise, it should be changed while there is time and in 
the light of a thorough analysis of the matter. Should Dewey's ideal 
apply to the period of secondary education ? What is the place of sec- 
ondary education in a democracy ? Let us pass to the various consid- 
erations which these questions bring to mind. 

THE FINANCIAL OBJECTION 

i It has been pointed out with truth that our people have embarked 
ppon this ambitious program of secondary education without fully 
realizing the financial burden that such a program entails. The increase 
in high-school enrolment has n^t been (!i|attended by increasing costs. 
In fact today we hear from various quarters the complaints of the tax- 
payer as he is asked to meet increasingly heavy demands on his pocket- 
book for educational purposes. Undoubtedly a further extension of 
secondary education will mean greater educational costs. The education 

/of all children of high-school age would probably involve four times the 
present expenditure, with no improvement in the quality of instruction. 
This statement of course disregards those economies that would be 
realized in the small high schools through a more intensive use of the 
present teaching staff and material equipment. This would result in an 
increase in the cost of secondary education to a figure somewhere between 
one-half and three-quarters of a billion of dollars. And in the minds 
of some people such expenditure is too stupendous to be entertained 
for a moment. 

A further analysis is needed, however, to discover the real nature 
of this opposition to further educational expenditure. Is it that the 
economic system is unable to bear the added burden; that the methods 
of taxation are antiquated and not adapted to modern conditions; or 
merely that the people do not regard a further extension of secondary 
education as worth the cost ? The first of these questions must certainly 
be answered in the negative. Any nation that can spend billions on 
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armaments can spend a half billion on secondary education, if it so 
desires. A people that spends annually three billions of dollars on 
luxurious services, over two billions on tobacco and snuflF, one billion on 
candy, and three-quarters of a billion on perfumery and cosmetics, need 
fear neither bankruptcy nor revolution by even quadrupling the present 
expenditure for secondary education. The economic system can bear it. 

An aflGirmative answer to the second question can be as easily ^^ 
defended as the negative answer to the first. The methods of taxation 
for the support of education are antiquated and do not insure an equitable 
distribution of the burden. A century ago the property tax was fair, 
because property was tangible and usually a satisfactory index of an 
individual's ability to pay. Today the situation is quite different, due*— 
to industrialization and the increased complexity of an economic life 
in which property assumes many intangible forms and is no longer a 
fair index of ability to pay. The increase of educational costs demands, 
on the part of educators, close attention to the problems of taxation. 

The third question is also an important and e yen basic on e. We may ^ 
at least say with assurance that, if the majority of the people want a 
further extension of secondary education, they will get it regardless of 
the cost, that is, if they want it as much or more than they want tobacco, 
snuff, candy, perfumery, cosmetics, and other things, for which they are 
spending their money now./^Whether or not they want it will depend jt^ 
von two things: first, the valUe of secondary education; and second, 
their realization of its value. Both of these are, in large measure, prob- 
lemsfor the educator] On the one hand, he must organize and administer 
secondary education in such a way and with such clarity of purpose 
that its value will be unequivocal and patent to the ordinary citizen 
without the interposition of educational sophistry and cant. Educational 
purpose and educational accomplishment must be stated in terms of 
those things that most people regard as valuable and worth while. 
On the other hand, the educator must inform the citizen that secondary 
education is so organized and so administered. Only when people are 
made to feel that education is as valuable as tobacco and cosmetics will 
they be as willing to spend their money for the one as for the other. 
But certainly the matter of cost is not in itself a sufficient reason for 
opposing universal secondary education. 

PUBLIC SUPPORT OF SELECTIVE EDUCATION 

There is another side to this question of finance that deserves 
attention. At the present time the public high school is attended quite 
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largely by the children of the more well-to-do classes. This affords us 
the spectacle of a privilege J^gjng eTtpnHed^atjpublic^xg ense to those 
very classes that alreadjToccupy the privileged positions in modern 
society. The poor are contributing to provide secondary education for 
the children of the rich, but are ^t&er too poor of too ignorant to avail 
themselves of the opportunities which they help to provide. But it will 
be answered that the high school is supported by taxation, and that the 
poor do not pay taxes. This is obviously an unsound position to assume, 
since all people who wear clothes, eat food, and live in houses do pay 
taxes either directly or indirectly. Of course, no assumption is made 
here that all taxes are shifted to the consuming public, for they are not. 
Some are shifted altogether, others only partially, and still others not at 
all. The consumer does pay taxes, but not the consumer only — this 
and no more is assumed, but it is sufficient to warrant the foregoing 
statement. 

It is sometimes said in extenuation of this condition that society 
as a whole profits from the education of the few through the superior 
service that the few render; and there is much that may be said in 
support of this theoretical position. In fact this is about the only 
justification for public support of higher and professional education, 
which are necessarily selective. Yet in practice it must be admitted 
that many individuals use the gifts of society for s^-aggrandizement and 

" :/- are quite 4^conscious of any social o bligation ; This is particularly true 
of education in its various forms which has been regarded too much as a 
natural right or gift from God and too little as a preparation for social 
service. Indeed in many quarters it is even looked upon primarily as 
a means of avoiding the hard and disagreeable work of the world and 
a sure road to those callings that combine high remuneration and 
respectability with the comforts of life. Elementary education, which 
is guaranteed to all, may perhaps be regarded as a natural right, but 
secondary education, limited as it is, can be justified at all only in terms 
Nof the unqualified recognition on the part of the high-school student of 

f the social obligation involved. There is no such recognition in the public 
high school today, although the narrow source of its students makes 
this obviously and peculiarly necessary. 

THE PERIL TO SOCIAL STABILITY 

In some countries the universalizing of secondary education would 
be viewed with alarm on the grounds that it would produce social 
instability and result in the disintegration of the established order. 
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Indeed, such a disquieting view has been taken by some foreign educators 
of the effect of our limited (though extensive in comparison with other 
countries) secondary education on American society. The idea back 
of this view is apparently that it is dangerous for any society to produce 
a larger number of trained minds capable of self-direction and critical 
thought than may be required to fill the customary positions of leader-6 
ship. Unquestionably there is something in this argument, if we look 
at it from the standpoint of those occupying the strategic and privileged 
positions in the existing order and who may consequently be expected 
to lose through any change that might be effected. On the other hand,| 
if wp prp mt<>rAcfAH {QjliAjy^plf^^^nf the, gr<?^t mags gf t jie peoplC j there 

is nothing to fear in the universalizing of secondary education; in the 
very considerable increase in the number of individuals capable of 
thoughtful leadership in every class of the population; in the presence 
of larger numbers of persons qualified to serve as informed and critical 
followers in the various social groups. In other words, any individual 
or any class depending on special privilege of any sort for its position in 
society has good reason for fearing the further extension of secondary 
education; all others may look upon such change with equanimity. 
It is of course assumed that this further extension would take into 
consideration all differences in individual aptitude and interest. 

THE PSYCHOLOGICAL DIFFICULTY 

Perhaps the strongest objection to universal secondary education 
is the psychological objection, to which reference has been made in an 
earlier paragraph. The wide range of intelligence among children of a 
particular age is well known, and we may assume the same for other 
psychological traits. xJ^ature has thus set limits to the educability of 
all her children. In some this limit is very low, as in others it is extra- 
ordinarily high; at the one extreme is the idiot who can profit but little 
from either experience or instruction, while at the other is the child of 
genius for whom the most difficult intellectual tasks are easy and whose 
hours of instruction are very productive. To the one, secondary 
education is out of the question, while to the other, it is scarcely the 
beginning of an education that will continue throughout life. 

If, however, we think less in terms of the extremes, which account 
for but a small proportion of the total number of cases, and more in 
terms of the great mass of individuals in between, much of the force of 
this objection is destroyed. There are undoubtedly individuals at the 
lower end of the distribution for whom education during the adolescent 
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years would be unprofitable, because intellectual maturity is already 
practically attained, and on a very low level. Just how high the intelli- 
gence level should be in order to profit from twelve years of instruction, 
which takes the child through the elementary and secondary schools, is a 
question as yet unanswered. For certain types of subject-matter the 
level obviously would be higher than for others, ilt seems reasonable 
to assume that, through the proper adaptation of subject-matter and 
methods of instruction, secondary education might be so administered 
as to be profitable for all except those who are clearly feeble-minded. 
This would of course involve a thoroughgoing departure from the cur- 
ricula and methods of the conventional type, which are the legitimate 
y^ offspring of the selective principle. 

That there is some scientific justification for the psychological objec- 
tion to universal secondary education is admitted, but suA justification 
does not extend to present practice. Much might be said for a secondary 
education that is based frankly and definitely on the principle of psycho- 
logical selection, but ours is not of that type. l.t is true, as this study 
shows, that on the average, high-school students exhibit a higher intelli- 
gence level than do those children of high-school age not in high school. 
But what is the explanation ? n That the high school has purposefully 
selected these individuals because of their superior ability? Not at 
all, or at least not altogether, by any means, ^t seems just as probable 
that the selection is sociological first and psychological second; that 
children enter and remain in high school because they come from the 
homes of the influential and more fortunate classes, and not because 
of their greater ability. It is the usual thing for these two to go together, 
but a society is conceivable in which by some chance the individuals in 
the upper social and economic strata incline toward intellectual medi- 
ocrity. In such a society, assuming the large parental influence in deter- 
mining educational opportunity which characterizes our own system, 
the children in high school might represent on the average a lower 
type of ability than those on the outside. Admitting that this is an 
extreme statement of the case, it nevertheless contains a certain element 
of truth. The high-school population includes many individuals of 
mediocre and inferior ability, and the population of high-school age not 
in high school includes many of superior talent, although the proportion 
\ on the upper levels is larger inside the high school, ^t the present 

"^ , time we have neither universal secondary education, on the one hand, 
nor selection according to any defensible principle, on the other. 
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LITTLE PLACE IN INDUSTRY FOR ADOLESCENTS 

One other consideration favoring a further extension of secondary 
education deserves mention. Jin \^f^ Plpvi^lanH yft fratiional survey it 
was found that there is practically no place in modem maustry^or 
children under sixteen or seventeen years of age. Normally, below this 
age a child enters an occupation with but little profit to either himself or 
society. Since there is so much that needs to be done in preparing these 
young people for the many and varied responsibilities of citizenship, 
vocation, parenthood, and the other important activities of life, and since 
this can hardly be accomplished in the elementary school, it seems the 
part of wisdom to enrich their lives and equip them to become more 
useful members of society through the agency of the secondary school. 

A BROADER PROGRAM NECESSARY 

The methods to be employed in bringing the opportunities of second- 
ar\^ education to practically all adolescents, regardless of class distinc- 
tion, can hardly be discussed here. > Undoubtedly ^i^y^* ^^"^p^^lfT^^y- 
education laws will have to be extended beyond the period of elementary 
edu caiiOh , an^ spvprai gtatp<t arp aj^ eadv leading the wa y. We shall 
have to abandon our conventional ideas of secondary education as 
necessarily involving a four-year school, or a six-year school as under 
the reorganization, in which students attend four to six hours in the 
middle of the day for five days of the week during some nine or ten 
months of the autumn, winter, and spring seasons. ^Pedagogical 
traditions and administrative conveniences will have to adapt themselves 
to the conditions of life. ^Whether or not the community will have to go ^ 
beyond the provision of free tuition and free textbooks to at least a partial '^ 
support of the student during his period of attendance at school is a nice 
question. In certain cities where poverty and ignorance are to be found 
in their most extreme forms the community will probably have to bear 
Responsibilities that the home or the individual will carry in others. \ 
But these are matters to be determined in the light of experience. 

CONCLUSION 

In our march toward the educational ideal referred to at the beginning 
of this chapter and which is clearly compatible with the professed 
ideals of our democracy, we must recognize two principles. In the first 
place, up to a certain point in our educational system we must have 
practically complete attendance of all the children of the community y 
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with adequate provision for individual differences in ability, aptitude, 
and interest. Where this point should be is, in the main, an unanswered 
question, although there is some evidence that we shall place it well up 
into the secondary period and possibly at its close^ The writer is 
inclined to favor the latter practice, because of the tremendous educa- 
tional demands of an in&iitely complex world that is rapidly becoming 
a single society. In the second placej beyond this point of complete 
attendance, in so far as public education is concerned, further education 

^rnust rest on some objective basis rather than on the chances of circum- 
stance and the whims of fortune. In theory today the public supports 
higher education for the purpose of securing trained persons to perform 
those important services that require special types of ability, knowledge, 
skill, and discipline, ^ut no serious effort is made to discover the number 
of trained persons of each type required and the amount of training 
necessary in each case; nor is there a diligent search made through the 
lower school population for those special and superior types of ability 
that will most satisfactorily do those things that society wants done. 
Beyond the compulsory-school period a boy attends high school or college, 

\not necessarily because of any special promise, but possibly because he 
is the only child of fond and well-to-do parents or because he likes foot- 
ball. To be sure, we make certain minimal demands of a formal sort, 
but the larger purposes of this selective education are obscured, and they 
will remain so until they are clearly defined and their implications find 
definite expression in practice and tradition. Why should we provide at 
public expense these advanced educational opportunities for X because 
his father is a banker and practically deny them to Y because his father 
cleans the streets of the city ? We must distinguish between that educa- 
tion which is for all, and that which is for the few. At present our second- 
ary education is of the first type in theory, and of the second in practice 
We must bring the theory and practice together: either open the doors 

\)f the high school to all children, and take care that all enter without 
favor, or frankly close its doors to all but a select group, adopt objective 
methods or selection, and teach to this selected group the meaning of 
social obligation. There is no other course that leads to democracy, 
that puts the high school at the service of every class without distinction, 
and at the same time renders the largest service to the entire community. 
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